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(S7) Abstract 

The pTesent invention provides non-steroidal compounds of fonnula (I) which are sclecdve modulators (i^.. agonists and antagonists) 
of a steroid receptor, specifically, the glucocorticoid receptor. The present invention also provides pharmaceutical compositions containing 
these compoimds and methods for using these compounds to treat animals requiring glucocorticoid receptor agonist or antagonist therapy. 
Glucocorticoid receptor modulators are usgM to treat diseases, such as obesity, diatetes. inflammation and others as described below. The 
present invention also provides intermediates and processes for preparing these compounds. 
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GLUCOCORTICOID RECEPTOR MODULATORS 

RELD OF THE INVENTION 

The present invention provides non-steroidal compounds which are selective 

5 modulators (i.e., agonists and antagonists) of a steroid receptor, specifically, the 
gIuccx:orticoid receptor. The present invention also provides pharmaceutical 
com.positions containing these compounds and methods for using these compounds 
to treat animals requiring glucocorficoid receptor agonist and/or antagonist therapy. 
Glucocorticoid receptor modulators are useful to treat diseases, such as obesity, 

10 diabetes, inflammation and otfiers as described below. The present invention also 
provides Intermediates and processes for preparing these compounds. 

BACKGROUND OF THE INVENTION 
Nuclear receptors are classically defined as a family of ligand dependent 
transcription factors, that are activated in response to ligand binding (R.M. Evans, 

15 240 Science. 889 (1968)). Members of this family include the following receptors: 
glucocorticoid, mineralocorticoid. androgen, progesterone and estrogen. Naturally 
occurring ligands to these receptors are tow molecular weight molecules that play an 
important role in health and in many diseases. Excesses or deficiencies of these 
ligands can have profound physiological consequences. As an example, 

20 glucocorticoid excess results in Cushing's Syndrome, while glucocorticoid 
insufficiency results in Addison's Disease. 

The glucocorticoid receptor (GR) is present in glucocorticoid responsive cells 
where it resides in the cytosol in an inactive state until it is stimulated by an agonist. 
Upon stimulation the glucocorticoid receptor translocates to the cell nucleus where it 

25 specifically interacts with DNA and/or protein(s) and regulates transcription in a 
glucocortiMid responsive manner. Two examples of proteins that interact with the 
glucocorticoid receptor are the transcription factors, API and NFk-B. Such 
interactions result in inhibition of API- and NFk-B- mediated transcription and are 
believed to be responsible for some of the anti-inflammatory activity of endogenously 

30 administered glucocorticoids. In addition, glucocorticoids may also exert physiologic 
effects independent of nuclear transcriptiorrr Biologically relevant giucocorticdid 
receptor agonists include Cortisol and corticosterone. Many synthetic glucocorticoid 
receptor agonists exist including dexamethasone, prednisone and prednisilone. By 
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definit'on. glucocortcoid receptor antagonists bind to the receptor and prevent 
glucocorticoid receptor agonists from binding and eliciting GR mediated events, 
Including transcnpton. RU486 is an example of a non-selective glucocorticoid 
receptor antagonist. 

5 U.S. Patent No. 3,683,091 discloses phenanthrene ojmpcunds. specifiralJy 

certain di-7-hydroxy or methyl-2,3,4,4a,9,10-hexahydrophenanthren-2«one and 4a- 
alky) derivatives, hydrogenated derivatives, functional derivatives and optically active 
isomers thereof useful as specific anti-acne agents. 

Japanese Patent Application. Publication No. 45014056. published 20 May 
1 0 1 970. disclcses the rr^anufacture of 1 .2,3,4.9. 1 0. 1 1 a, 1 2-octahydro-7-methoxy-1 2^- 
butyIphenantiiren-2p-ol and certain of its derivatives useful as antiandrogenic and 
antianabolic dnjgs. 

Japanese Patent Application, Publication No. 6-263688. published 20 
September 1994, discloses certain phenanthrene derivatives which are interIeukin-1 
15 (IL-1 ) inhibitors. It also discloses their preparation and certain intermediates tiiereto. 
International Patent Application Publication No. WO 95/10266. published 20 April 
1995, discloses the preparation and formulation of certain phenanthrene derivatives 
as nitrogen monoxide synthesis inhibitors. 

Japanese Patent Application, Publication No. 45-36500, published 20 
20 November 1970, discloses a method of making certain optically active phenanthrene 
derivatives which are useful as antiandrogenic agents. 

European Patent Application, Publication No. 0 188 396, published 23 July 
1986. discloses certain substituted steroid compounds, certain processes and 
intemiediates for preparing them, their use and phamnaceuttoal compositions 
25 containing them. These compounds are disclosed to possess antiglucocorticoid 
activity, and some of them have glucocorticoid activity. 

C.F. Bigge et al., J. Med. Chem, 1993, 36, 1977-1995, discloses the synthesis 
and pharmacolgical evaluation of a series of octahydrophenanthrenamines and 
certain of their heterocyclic analogues as potential noncompetitive antagonists of the 
30 A*-methyl-D-aspartate receptor complex. 

P.R. Kanjilal et al., J. Org. Chem. 1985, 50, 857-863. discloses synthetic 
studies toward the preparation of certain complex drterpenoids. " " ' 

G. Sinha et al.. J. Chem. Soc.. Perkin Trans. I (1983). (10), 2519-2528, 
discloses the syntiiesis of the isomeric bridged diketones c/s-3,4,4a,9,1 0,10a- 
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hexahydro-1 ,4a-ethanophenanthren-2{1 2-d!one and frans-3,4,4a,9.1 0,1 Oa- 
hexahydro-3,4a-ethanophenanttir6n-2(1 2-dione by highly regioselective 
intramolecular aldol condensations through the stereochemically defined cIs- and 
ffans-2,2-ethyIenediO)cy-1,2,3,4,4a,9,10.10a-octahydrcphenanthren-4a- 
5 ylacetaldehydes. 

U.R. Ghatek, M. Sarkar and S.K. Patra, Tetrahedron Letters No. pp. 
2929-2931. 1978, disdoses a simple stereospecific route to certain polycycllc 
bridged-ring intermediates useful In preparing some romplex diterpenoids. 

P.N. Chakrabortty et al., Indian J, Chem. (1974). 12(9). 948-55. disdoses the 
10 synthesis of 1a"methyi-l3,4aP-dicarboxy-1 ,2,3.4.4a,9.10,10aj3-octahydro- 
phenanthrene. an intermediate in the synthesis of certain diterpenoids and diterpene 
alkaloids, and of ip,4ap-dicaitoxy-1,2.3,4,4a,9.10,10aa-octahydrophenanthrene. 

E. Fujita et al., J. Chem. Soc., Pertain Trans. I (1974), (1). 165-77, disdoses 
the preparation of enmein from 5-methoxy-2-tetratone via ent-3-P,2-epoxy-3- 
1 5 methoxy-1 7-norkaurane-6a,1 6a-diol. 

H. Sdassi et al.. Synthetic Communications, 25(17), 2569-2573 (1995) 
discloses the enantioselective synthesis of (R)-(+)-4a-cyanomethyl-6-methoxy- 
3,4,9.1 0-tetrahydropherianthren-2-one, which is a key intermediate in morphinan 
synthesis. 

20 T. Ibuka et al., Yakugaku Zasshi (1967). 87(8), 1014-17, discloses certain 

alkaloids of menispermaceous plants. 

Japanese Patent 09052899. dated 25 February 1997, discloses certain 

diterpene or triterpene derivatives which are leukotriene antagonists obtained by 

extraction from Tripterygium m//o/t/// for therapeutic use. 
25 U.S. Patent No. 5,696.127 discloses certain nonsteroidal compounds, such as 

5H-chromeno[3.4-f]quinolines, which are selective modulators of steroid receptors. 
U.S. Patent No. 5.767, 113 disdoses certain synthetic steroid compounds 

useful for concurrently activating glucocorticoid-induced response and reducing 

multidrug resistance. 

30 Published European Patent Application 0 683 172. published 11 November 

,1983, discteses certain 11,2^bisphenyl-19-norpregnane derivatives ha>flng anti- 
glucocorticoid activity and which can be used to treat or prevent glucot^rtit^id^ 
dependent diseases. 
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D. Bonnet-Delpon et aJ., Tetrahedron (1996). 52(1), 59-70, disdoses certain 
CFa-substitiited alkenes as good partners in Dials-ASder reactions with Danishefsk/s 
diene and in 1,3KlipoIar cycloaddifions with certain nitrones and non-stabilized 
azomethine ylides. 

5 International Patent Application Publication No. WO 98/26783, published 25 

June 1998, discloses ttie use of c^rtsin steroid a)nrtpounds anti-glucocorticoid 
activity, \Arith the exception of mifepristone, for preparing medicaments for the 
prevention or treatment of psychoses or addictive behavior. 

International Patent Application Publication No, WO 98/27986. published 2 

10 Ju!y 1998p discioses methods for treating non-insulin dependent Diabetes Mellitus 
(NIDDM), or Type II Diabetes, by administering a combination of treatment agents 
exhibiting glucocorticoid receptor type I agonist activity and glucocorticoid receptor 
type II antagonist activity. Treatment agents such as certain steroid compounds 
having txjth glucocorticoid receptor type I agonist activity and glucocorticoid receptor 

1 5 type II antagonist activity are also disclosed. 

International Patent Application Publication No. WO 98/31702. published 23 
July 1998, discloses certain 16-hydroxy-11 -(substituted phenyl)-estra-4,9-diene 
derivatives useful in the treatment or prophylaxis of glucocorticoid dependent 
diseases or symptoms. 

20 Published European Patent Application 0 903 146, published 24 March 1999, 

discloses that the steroid 21-hydroxy-6,19-oxidoprogest6rone (21 OH- 60P) has been 
found to be a selective antiglucocorticoid and is used for the treatment of diseases 
associated with an excess of glucocorticoids in the body, such as the Cushing's 
syndrome or depression. 

25 All of the above cited patents and published patent applications are hereby 

incorporated by reference herein in ttieir entirety. 

J. A. Rndlay et ai, Tetrahedron Letters No. 19, pp. 869-872, 1962, discloses 
certain intemnediates in ttie synthesis of diterpene alkaloids. 

Aitiiough ti^ere are glucocorticoid receptor therapies in Vne art, there is a 

30 continuing need for and a continuing search in this field of art for selective 
glucocorticoid receptor therapies. Thus, the identification of non-steroidal 
compounds which have specificity for one opmore steroid receptcrSp but which have ^ 
reduced or no cross-reactivity for other steroid or intracellular receptors, is of 
significant value in this field. 
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SUMMARY OF THE INVENTION 
The pr^ent inven^on partculariy provides: 
compounds of formula S 



15 



^20 




isomers thereof, prodrugs of said compounds and isomers, and 
pharmaceuticaiiy acceptable salts of said compounds, isomers and prodnigs; 
wherein m is 1 or 2; 

— represents an optional boruj; 
10 A is selected from the group consisting of 




Rio 
A-2 



ft! 

A-3 



B 



Rio 



A-4 



and 



A-5 



D is CRy, CR7R16, N, NR7 or O; 
E is C, CRs or N; 
F is CR4, CR4R5 or O; 

G, H and I together with 2 carbon aton>s from the A-ring or 2 cart>on atoms 
from the B-ring form a 5-membered heterocyclic ring comprising one or more N, O or 
S atoms; provided that there [s at most onejof O and S per ringr - - ' . ' 
J, K, L and M together with 2 carbon atoms from the B-ring forms a 6-membered 
heterocyclic ring comprising 1 or more N atoms; 
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-6- 

X is a) absent, b) -CHr. c) -CH{OH)- or d) -C(0)-: 

R, Is a) -H, b) -Z-CFs. c) -(Ci-C8)alkyl. d) -(C2-C6)a!keni^, o) -(CrCejalkynyl. 
1) OHO. g) -CH=N-OR,2, h) -2-C(0)0Ri2, i) -Z-C(0)-NR,aR,3. j) -Z-C(0)-NR,rZ-het, 
k) -Z-NR,2R,3, 1) -Z-NR,2het, m) -Z-hat. n) -Z-O-het, o) -Z-aiy!', p) -Z-O^ry)', q) 
5 -CHOH-arj^ or r) ^(O)-afyl': wherein ar^' in substituente o) to r) is substituted 
independentiy with 0, 1 or 2 of the following: -Z-OH, -Z-NR,aRi3, -Z-NR,rh6t, 
-C(0)NR,2R,s. -C(0)0(Ci-C8)a!kyi. -C(0)OH, -C(0)-het. -NR,rC(OHC,-Ce)a!kyl, 
-NR,rC(OHC2-C8)a!kenyI. -NR,yC(0HCrC8)a!l<yny!, -NR,rC(0)-Z-het. -CisJ. 
-Z-het. -0-(C,-C3)alkyI-C(0)-NR,2R,3, -0-(Ci-C3)alky!-C(0)0(C,-C6)a!ky], 
1 0 -NR,rZ-C(0)0(Ci-C6)aikyl. -^S(Z-qO)0(C,-Cs)a!ky!)2, -NR,2-Z-C(0)-NRi2Ri3, 
-Z-NR12-SO2-R13, -NR,2-SOrh0t, -C{0)H. -Z-NR,2-Z-0(CrCB)alkyl, 
-Z-NR,2-Z-NR,2R,3, -Z-NR,r(C3-C8)cycloalkyl. -Z-N(Z-0(C,-C8)alkyl)2, -SO2R12. 
-S0R,2, -SRi2, -S02NR,2R,3. -0-C(0)-(Ci-C4)alkyl, -0-S0r(Ci-C4)alkyl. -halo or 

15 Z for each occurrence Is independently a) -(Co-C6)aikyl, b) -(Cz-Cejalkenyl or 

c) -(CrC8)alkynyl; 

Rz is a) -H. b) -halo, c) -OH, d) -(Ci-C6)alkyl substituted with 0 or 1 -OH, e) 
-NR,2Ri3. f) -Z-C(0)0(Ci-C8)aIkyl. g) -Z-C(0)NR,2Ri3, h) -0-{Ci-C6)alkyl, i) 
.ZO-C(0HCi-C6)alkyl. j) -Z-0-{C,-C3)alkyl-C(0)-NR,2R,3, k) 

20 -Z-0-(Ci-C3)alkyl-C(0)-0(C,-C8)aikyl. I) -0-(CrC6)alkenyl, m) -0-(C2-C6)aIkynyl, n) 
-0-Z-het. o) -COOH, p) -C(OH)R,2Ri3orq) -Z-CN; 

R3 is a) -H. b) -(C|-Cio)alkyl wherein 1 or 2 carbon atoms, other than the 
connecting carbon atom, may optionally be replaced with 1 or 2 heteroatoms 
Independently selected from S, O and N and wherein each cartxMi atom is substituted 

25 with 0, 1 or 2 Ry c) -(C2-Cio)alkenyt substituted vnth 0, 1 or 2 Ry. d) -(C2-Cio)alkynyl 
wherein 1 cartran atom, other than the connecting carbon atom, may optionally be 
replaced with 1 oxygen atom and wherein each carbon atom is substituted vwth 0, 1 
or 2 Ry. e) -CH=C=CH2, f) -ON, g) -(C3-C6)cyc!oalkyl. h) -Z-aryl. i) -Z-het, j) 
-C(0)0(Ci-Ce)alkyl. k) -0(C,-C6)alkyl. I) -Z-S-R12. m) -Z-S(0)-R«, n) -Z-S(0)rR«. o) 

30 -CF3, p) -NRi20-(Ci-C6)alkyl or q) -CH20Ry. 

provided that one of R2 and R3 is absent when there is a double bond 
between CR2R3 (the 7 poation) and the F maiety (the 8 posstionj of the C-ring; .. 
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Ry for each occurrence is independentiy a) -OH, b) -halo, c) -Z-CF3. d) -Z- 
CF(Ci-C3 alkyl)2, e) ^N. f) -NR,2Ri3. g) -(C3<^)cycIoaIkyl. h) KCs-CeJcycIcsdkeny!, i) 
-(Co-C3)atkyl-aryJ, j) -het or k) -N3; 

or R2 and R3 are taken together to form a) =CHRn, b) =NORiu c) =0, d) 
5 =IS1-NR,2, e) =N-NRi2-C(0)-Ri2. f) oxiranyl or g) 1 .3-dioxo:an-4-y!; 

R4 and R3 for each occurrence are independently a) -H, b) -CM, c) 
-(CrCojalkyl substituted with 0 to 3 halo, d) -(C2-C8)a!kenyl substiMed with 0 to 3 
ha!o. e) -(C2-C8)alkyny! substituted with 0 to 3 halo, f) -0-(CrC8)aikyl substituted with 
0 to 3 halo, g) -0-(C2-C8)a!kenyl substituted with 0 to 3 halo, h) -0-(CrCe)aIkyny! 
1 0 substituted with 0 to 3 ha!o, I) halo, j) -OH. k) (C3 -C3)tyc!oa!ky! or i) (C3 
-C6)cycloalkenyI; 

or R4 and R5 are taken together to form =0; 

Rs is a) -H. b) -CN. c) -(CrC6)alkyl substituted with 0 to 3 halo, d) 
-(C2-C8)alk6nyl substituted with 0 to 3 halo, e) -(C2-C8)alkynyl substituted with 0 to 3 
15 halo or f) -OH; 

R7 and R16 for each occun^ence are independently a) -H, b) -halo, c) -CN, d) 
-(CrC6)alkyl substituted with 0 to 3 halo, e) -(C2-C6)alkenyl substituted with 0 to 3 
halo or f) -(C2-C6)alkynyl substituted with 0 to 3 halo; provided that R7 is other than 
-CN or -halo when D is NR?; 
20 or R7 and Rie are taken together to form =0; 

Rd. R9. Ri4 and R15 for each occurrence are independently a) -H, b) -halo, c) 
(Ci-C6)aikyl substituted with 0 to 3 halo, d) -(C2-C8)alkenyi substituted with 0 to 3 halo, 
6) -(C2-C6)alkynyt substituted with 0 to 3 halo, f) -CN. g) -(C3-C6)cycloalkyl, h) 
-(C3-C8)cycIoaikenyl. i) -OH. j) -0-(Ci-C6)alkyl. k) -0-(Ci-C6)alkenyl, I) 
25 •0-(Ci-Ce)alkynyl, m) -NRi2Ri3. n) -C(0)0Ri2 or o) -C(0)NRi2Ri3; 

or Rs and R9 are taken together on the C-ring to fomi =0; provided that whdn 
m is 2, only one set of Ra and R9 are taken together to fomn =0; 

or Ri4 and R15 are taken together to form =0; provided that when Ru and R15 
are taken together to fomrj =0, D is other than CR7 and E is other than 0; 
30 Rio is a) -(Ci-Cio)alkyl substituted v^h 0 to 3 substituents independently 

selected from -halo, -OH and -N3, b) -(CrCio)alkenyl substituted with 0 to 3 
substituents independently seiected from -halo, -OH and -Ho.cJ -(C2-Cio)aikyny! 
substituted with 0 to 3 substituents independentiy selected from -halo, -OH and -TsIq, 
d) -halo, e) -Z-CN. f) -OH, g) -Z-het. h) -Z-NR12R13, i) -Z-C(0)-het. j) 
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-Z-C(0)-(Ci-C8)alkyl, k) -Z-C(0)-NRi2Ri3, 1) -Z-C(0)-NRirZ-CN, m) 
-Z-C(0)-NR,rZ-het, n) -Z-C(0)-NR,rZ-ary!, o) -Z-C(0)-NR,rZ»NRi£Rt2, p) 
-Z-C(0)-NR,rZ-0{C,-C6)aIkyi, q) -(QrC8)alky!-C(0)0H, r) -Z-C(0)0(Ci-C8)a!kyI, s) 
-Z-0-{Co-Ce)alkyl-het. t) -Z-0-(Ca-C8)a!kyI-aryI. u) -Z-0-(Ci-C6)aIkyl substituted wift 0 
5 to 2 Rk. V) -Z^-(C,-C8)a!ky1-CH(0). w) -Z-O-Cd-Celalkyl-NRia-het, x) 
-Z-O-Z-het-Z-het, y) -ZO-Z-het-Z-NRiaRts, z) -Z-O-Z-het-CCO-het. a1) 
-Z-0-Z-C{0)-het. b1) -Z-O-Z-CCOhhet-het, c1) -Z-0-Z-C{0HC,-C8)alkyl, d1) 
-•Z-0-Z-C(S)-NRi£R,3. 01) -Z-0-Z-C{0)-NRi2Rt3, f1) 
-Z-0-Z-(CrC3)aIkyl-C(0)-NRt2Ri3. g1) -Z-0-Z-C(0)-0(CrC6)aIky!, h1) 

1 0 -Z.O-Z-C(0)-OH, i1 ) -Z-0-Z-C{0)-NR,2^0(C,-Ce)a!kyl, j1 ) -Z-0-Z-C(0)-NRirOH. k1 ) 
-Z-OZ-C(0)-NRi2-Z-NRi2Ri3, !1) -Z-0-Z-C(0)-NR,rZ-het, m1) 
-Z-0-Z-C(0)-NRirS0r(CrC8)alkyi, n1) -Z-0-Z-C(=NRi2)(NRi2Ri3), o1) 
-Z-0-Z-C(=:NORi2)(NRi2Ri3), p1) -Z-NRirC(0)-0-Z-NRi2Ri3. q1) -Z-S-C(0)-NRi2Ri3, 
r1) -Z-0-S02-(Ci-C6)alkyl. s1) -Z-O-SOg-aryl. t1) -Z-0-SOrNRi2Ri3. u1) 

1 5 -Z-O-SO2-CF3. v1 ) -Z-NRi2C(0)ORi3 or w1 ) -Z-NRi2C{0)Ri3; 

or R9 and Rio are taken together on the moiety of formula A-5 to form a) = O 
or b) = NOR12; 

R11 is a) -H, b) -(CrC5)alkyl, c) -(C3-C6)cycloalkyl or d) -{Co-C3)alkyl-aryl; 
R12 and R13 for each occurrence are each independently a) -H, b) 
20 -(Ci-C8)alkyl wherein 1 or 2 carbon atoms, other ttian the connecting carbon atom, 
may optionally be replaced ^th 1 or 2 heteroatoms Independently selected from S, O 
and N and wherein each carbon atom is substituted with 0 to 6 halo, c) 
'(CrC6)alkenyl substituted with 0 to 6 halo, or d) -(Ci-C8)alkynyl wherein 1 carbon 
atom, other than the connecting cart>on atom, may optionally be replaced with 1 
25 oxygen atom and wherein each carbon atom is substituted with 0 to 6 halo; 
or Ri2 and Rts are taken together with N to fonm het; 
or Re and R14 or Ris are taken together to form 1 ,3-dioxolanyl; 
aryl is a) phenyl substituted with 0 to 3 Rx. b) naphthyl substituted v^h 0 to 3 
Rxor c) biphenyl substituted with 0 to 3 Rx; 
30 het is a 5-,6- or 7-membered saturated, partially saturated or unsaturated ring 

containing from one (1) to three (3) heteroatoms independently selected from the 
group consisting of nitrogen, oxygen and sulfur, and including any bicyclic group in ^ 
which any of the above heterocyclic rings is fused to a benzene ring or another 
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heterocycle; and fte nitrogen may be in ttie oxidized state giving the N-o)dde form; 
and substituted with 0 to 3 R;^ 

Rx for each occurrOTce is {ndependently a) -halo, b) -OH, c) -(Ci-C8)al!cyl, d) 
-{CrC3)alkenyl, e) -(CrC8)a!kynin, f) -0(Ci-C3)a!kyl g) -0(CrC6)aIkenyI, h) 
5 0(CrC3)aIkynyl. !) -{QrC6)aIkyi-NR,2Ri2, j) -C(0)-NRi2Ri3, k) -Z-SOaRta, S>-Z-S0Ri2, 
m) -Z-SRia. n) -NRia-SOzRis, o> -NRtrC(0)-Ri3. p) -NR,rORi3. q) -SO2-NR12R13. r) 
-CN, s) -CF3, t) -C(0)(Ci-C6)aIkyl, u) =0, v) -Z-SOrPhenyl or w) -Z-SOrhef; 

aryf' is phenyl, naphthy! or biphenyl; 

hef is a 5-,6- or 7-membered saturated, partia!!y saturated or unsaturated ring 
1 0 containing from one (1 ) to tt^ree (3) heteroatoms tndependentiy selected from ihe 
group consisting of nitrogen, oxygen and sulfur; and including any bicyclic group in 
which any of the above heterocyclic rings is fused to a benzene ring or another 
heterocycle; 

provided that: 

15 1) X-Ri is other than hydrogen or methyl; 

2) when Rg and . Rio are substituents on the A-ring, they are other than mono- 
or di-methoxy; 

3) when Raand R3 are taken together to fonm =CHRii or =0 wherein Rn is 
-0(Ci-C6)alkyl. then -X-Ri is other than (Ci-C4)alkyl: 

20 4) when R2 and R3 are taken together to fomn =0 and R9 is hydrogen on the 

A-ring; or when R2 is hydroxy, R3 is hydrogen and R9 is hydrogen on the A-ring. then 
Rio is other than -0-(Ci-C8)alkyl or -O-CHa-phenyl at the 2-position of the A-ring; 

5) when X-Ri is (Ci-C4)alkyl, (CrC4)alkenyl or (CrC4)alkynyl, Rg and Rio are 
other than mono-hydroxy or =0, including the diol form thereof, when taken together; 

25 and 

6) when X Is absent, Ri is other than a moiety containing a heteroatom 
selected from N, O or S directly attached to the juncture of the B-ring and the C-ring. 

More particularty. the present invention provides: 
compounds of formula I, isomers thereof, prodrugs of said compounds or isomers, or 
30 . pharmaceutioally acceptable salts of said compounds, isonr>ers or prodrugs; 
wherein the A-ring is selected from the group consisting of: 
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D ts CR7, CR7R18 or O; 
E is C, CRe or N; 
5 F is CR4, CR4RS or O; and 
Xis-CHr. 

More particularly, the preset invention proA^des: 
compounds of formula I, isomers thereof, prodrugs of said compounds or isomers, or 
phanmaceutically acceptable salts of said compounds, isomers or prodrugs; 
1 0 wherein D is CHg; E is CH; F is CHz, Re is -H; Rg is -H on the C-ring; m is 2; Ru is -H; 
Risis -H; and the A-ring is the moiety of formula A-1 a. 

More particularly, the present invention provides: 
compounds of formula II 




1 5 isomers thereof, prodaigs of said compounds or isomers, or pharmaceutically 
acceptable salts of said compounds, isomers or prodrugs; 
wherein R2 is a) -OH or b) -O-CHa-het; 

R3 is a) -(Ci-C6)alkyl substituted with 0 or 1 of the following: -CF3, -CN, 
-(C3-C6)cycloalkyI. -phenyl or -N3. b) -C^- substituted with 1 of ttie following: 

20 -(CrC5)a!kv^. -C!, -CF3. -{Ca-Cslcydoalkyl. -phenyl or -benzyl; c) -CHgOH, d) 

-CH20(Ci-C5)alkyl wherein 1 carbon atom may optionaiiy be replaced with 1 oxygen 
atom, e) -CH20(CrC5)alkenyI, f) -CH20(C2-C5)alkynyl wherein 1 carbon atom may 
optionally be replaced with 1 oxygen atom, g) -CH20Ry. h) -CN or i) -CF3; 
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Ry is a) -(Ci-C3)a!kyl -CFg, b) -(CrCs)cyc!oalkyi, c) -phenyl or d) -benzj^; 
or Ra and R3 are taken together to fonn a) -1 .3-dioxolan-4-yl or b) =NORti; 
R11 ts a) -H, b) -{Ci-CsjalkyI, c) -{Cs-Cslcycloalkyl, d) -phenyl or e) -benzyl. 
!n addition, n:!ore particulariy. the present invention provides: 
5 compounds of fomrtula I! 



isonrters thereof, prodmgs of said compounds or isomers, or phanrtaceuticaliy 

acceptable salts of said compounds, isomers or prodrugs; 

wherein Ri is a) -{Ci-C4)alkyl, b) -(C2-C4)alkenyl, c) -phenyl substituted with 0 or 1 of 
10 the following: -OH, -NR12R13, -NR,rC(0)-(CrC4)alkyl, -CN. -Z-het, 

-0-(CrC3)alkyl-C(0)-NR,2Ri3. -NRi2-Z-C(Q)-NRi2Ri3. -Z-NRi2-SOrRi3. 

-NRia-SOa-het, -0-C(0)-(Ci-C4)alkyl or-0-S02-{Ci-C4)alkyl; d) -O-phenyl substituted 

with 0 or 1 of the following: -Z-NR12R13 or -C(0)NRi2Ri3. or e) -CH=CH-phenyl 

wherein phenyl is substituted v^h 0 or 1 of the following: -Z-NRiaRis or -C(0)NRi2Ri3; 
15 Z for each occurrence is independently -(Co-C2)alkyl; 

Rio is a) -CH{0H)(C,-C5)alkyl. b) -CN. c) -OH, d) -het, e) -C(0)-(CrC4)alkyl. f) 

-C(0)-NRi2Ri3. g) -CCO-NH-Z-het. h) -0-(Co-C2)alkyl-het, i) -0-Z-C(0)-NRi2Ri3, j) 

-0-Z-C(0)-NH-(Co-C3)alkyl-het or k) -0-Z-C(0)-NH-(Co-C3)alkyl-NRi2Ri3; 
R12 and Ri3 are independently a) -H or b) -(CrC4)alkyl; 
20 or R12 and R13 are taken together with N to form het. 

Yet, even more particularly, the present invention provides: 

compounds of formula II 



25 isomers thereof, prodmgs of said compounds or isomers, or phamfiaceuticalSy 
acceptable salts of said compounds, isomers or prodrugs; 
wherein R, is a) -{C2-C4)alkyl. b) -CH2-CH=CH2 or c) -phenyl; 
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Rais -OH; 

R3 is a) -(Ci-C8)alkyl substituted with 0 or 1 CFa, b) -C^^>CHs, c) -C=^;-Cl d) 
-CMJ-CFs, e) -CH20(C,-C3)alkyl substituted with 0 or 1 CF3, or f) -CPs; 
Rto is -OH. 



prodrugs thereof, or phamnaceutically acceptable salts of said compounds or 
prodrugs; 

1 0 wherein R3 and Rio are as defined immediately above. 

In addition, the present invention more particularly provides: 
compounds of fonmula II 



1 5 isomers thereof, prodrugs of said compounds or isomers, or phanmaceutically 
acceptable salts of said compounds, isomers or prodrugs; 
wherein Ri is a) -(CrC4)allcyl. b) -CH2-CH=CH2 or c) -phenyl; 
R2 is -OH; 

R3 is a) -(Ci-Cs)alkyl substituted with 0 or 1 CF3, b) -CfeC-CHg, c) -C^-CI, d) 
20 -C=C-CF3, e) -CH20(CrC3)alkyl substituted with 0 or 1 CF3, or f) -CF3; 
Rio is -ON. 

Most particularly, the present invention provides: 
compounds of formula III 



5 




III 
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PH 



prodrugs thereof, or pharmaceutically acceptable salts of said compounds or 
prodrugs; 

whereiri R3 and Rto are as defined immediately above. Preferably, ft provides a 
5 compound of formula III wherein R3 is ^C^C-CHa and Rio is -CN; a compound of 
formula III wherein R3 is -{CH2)2-CH3 and Rio is -CN; a compound of formula III 
wherein R3 is -CF3 and R^ is -CN; and a compound of formula III wherein Ra is - 
CHaCHaCFs and Rio is -CN; and pharmaceutically acceptable salts thereof. 



isomers thereof, prodnjgs of said compounds or isomers, or pharmaceutically 
acceptable salts of said compounds, isomers or prodrugs; 
1 5 wherein Ri is a) -(C2-C4)alkyl, b) -CHa-CHsCHg or c) -phenyl; 
Rais-OH; 

R3 is a) -(Ci-C6)alkyl substituted with 0 or 1 CFa, b) -CfeC-CHs, c) -CfeC-CI, d) 
-CfeC-CF3, e) -CH20(Ci-C3)alkyl substitut^l with 0 or 1 CF3, or f) -CF3; 

Rio is -C(0)-NH-Z-het wherein het is selected from the group consisting of a) 
20 pyridinyl substituted with 0 or 1 methyl, b) pyrimidinyl, c) pyrazinyl, d) morpholinyl and 
e) oxadiazolyl; 

Z is -{C0-C2) all<yl. 

Most particularly, the present invention provides: 
compounds of formula III 



10 



In addition, the present invention more particularly provides: 
compounds of fonmula II 
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OH 



10 



15 



20 



- 25 



prodrugs thereof, cr pharmaceutirally acceptable salts of said compounds or 
prodrugs; 

wherein R3 Is a) -{CHzh^ifs, b) -(CH2)rCH3, c) -CH3, d) -CfeC-CHs, e) -CsC-Ci or f) 
-CF3; 

Rio is as defined imnnediately above. Preferably, it provides a compound of 
formula III or a phamrtaceuticaily acceptable salt therrof as follows: a compound of 
fonmula III wherein R3 is -ChC-CHs and Rio is -C(0)-NH-CHr(4-pyridinyl); a 
compound of formula III wherein R3 is -C^C-CHs and Rio is - 
C(0)-NH-CH2-(2-pyridinyI); a compound of fonmula III v^erein R3 is -C^-CHs and 
Rio is -C(0)-NH-CHr(3-pyridinyl); a compound of fomriula III wherein Ra is -CsC-CHa 
and Rio is -C(0)-NH-(2-pyrazinyl); a compound of fomiula III wherein R3 is -CsC-CHs 
and Rio is -C(0)-NH-CH2-{2-meth^-3-pyridinyl); a compound of fonmula III wherein R3 
is -{CHajrCHa and Rio is -C(0)-NH-CH2-(2-methyl-3-pyridinyl); a compound of 
formula III wherein Ra is -{CH2)rCH3 and Rio is -C(0)-NH-CH2-(2-pyridinyl); a 
compound of formula III wherein R3 is -(CH2)2-CF3 and Rio is 
-C(0)-NH-CHr(2-methyl-3-pyridinyl): a compound of fonmula III wherein R3 is -CH3 
and Rio is -C(0)-NH-CH2-(2-methyl-3-pyridinyl); a compound of fonmula III wherein R3 
is -CHa and Rio is -C(0)-NH-(3-pyridinyl); and a compound of fonmula III 
wherein R3 is -CF3 and Rio is -C(0)-NH-CHr(2-methyl-3-pyridinyl). 

In addition, the present invention more particularly provides: 
compounds of fonmula II 



isomers thereof, prodrugs of said compounds or isomers, or pharmaceutit^ily 
acceptable salts of said compounds, isomers or prodrugs; 
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wherein Ri is a) -(C2-C4)alkj^, b) -CHrCH=CH2 or c) -phenyl; 
R2 is -OH; 

R3 is a) -(Ct-C4)alkyl subsfituted with 0 or 1 CF2, b) -CsC-CHs, c) -(M>C!, d) 
-(^C-CFa, e) -CH20{Ci-C3)a!ky! substlbrted with 0 or 1 CF3, or f) -CF3; 

R^o is -0-(Ci-C2)aIkyI-h8t wherein het is selected from the group consistTg of 
a) pyridinyl substituted with 0 or 1 methyl, b) pyrimidinyl. c) pyraanyi, d) mofpholinyi 
and f) oxadiazotyl. 

Most particulariy, the present invention provides: 
compounds of formula III 

"R3 




10 f^io" ^ ^ III 

prodrugs thereof, or pharmaceutically acceptable salts of said compounds or 
prodrugs; 

v^erein R3 is a) -{CH2)rCF3, b) -(CH2)2-CH3, c) -CH3, d) -feC-CH3, e) -<M)-CI or f) 
-CF3; 

1 5 Rio is -0-(Ci-C2)alkyl-het wherein het is selected from the group consisting of 

a) 2-pyridinyl, b) 3-pyridinyl, c) 4-pyridinyl. d) 2-methyl-3-pyridinyi and e) pyrazinyL 
Preferably, it provides a compound of fomiula 111 and pharmaceutically acceptable 
salts thereof as follows: a compound of formula 111 wherein R3 is -C^C-CHa and Rio is 
-0-CH2-(4-pyridinyl); a compound of formula 111 wherein R3 is -ChC-CHs and Rio is 

20 -0-CHr(2-pyridinyl); a compound of fomnula III wherein R3 is -(CH2)rCF3 and Rto is 
-0-CH2-(3-pyridinyl); a compound of formula III 

wherein R3 is -{CH2)2-CF3 and R10 is -0-CH2-{2-methyl-3-pyridinyl); a compound of 
fomnula III wherein R3 is -(CH2)rCF3 and Ri© is -0-CH2-(2-pyridinyl); and a compound 
of fomiula 111 wherein R3 is -CF3 and Rio is -0-CH2-(2-methyl-3-pyridinyl). 
25 In addition, the present invention more particularly provides: 

compounds of formula II 



wo 00/66522 



PCT/IBOO/00366 



-16- 




isomers thereof ^ prodrugs of said j^rrtpounds or isomers, or pharmaceutlc^lJy 
acceptable salts of said compounds, isomers or prodrugs; 
wherein Ri is a) -{Ca-C^alkyl. b) -CHrCH=CH2or c) -phenyl; 



5 



Ra is -OH; 



Ra is a) -(Ci-C^alkyl substituted with 0 or 1 CF3, b) -C^-CHg, c) -CeC-Ci, d) 
-CeC-CFa. e) -CH20(CrC3)allcyl substituted with 0 or 1 CFa.or f) -CF3; 

R,o is a) -0-Z-C(0)-NH-(Co-C3)a!kyl-N((CrC2)alkyl)2, b) -0-Z-C(0)-NRi2Ri3, or 
c) -0-Z-C{0)-NH-(Co-C3 )alkyi-het wherein hat is selected from the group consisting 
10 of 1 ) pyridinyl substituted with 0 or 1 methyl. 2) pyrimidinyl, 3) pyrazinyl. 4) 
morpholinyl, 5) pyrrolldinyl, 6) imidazole and 7) oxadiazolyl; 

R12 and R13 are independently a) -H or b) -(Ci-C2)alkyl; or R12 and R13 are 
taken together \Arith N to fomi pynrolidinyl; 



prodrugs thereof, or pharmaceutically acceptable salts of said compounds or 
prodmgs; 

20 wherein R3 is a) -(CH2)2-CF3. b) -(CH2)2-CH3, c) -CH3, d) -CsOCHa, e) -C^-CI or f) 



Rio is a) -0-C(0)-NH-{Co-C3)alkyl-N((Ci-C2)alkyl)2. b) -0-C(0)-N(CH3)2 . c) 
-0-C(0)-(1-pyro!idinyl) or d) -0-C(0)-NH-{Co-C3)alkyl-het wherein het is selected 
from the group consisting of 1) 2-pyridinyl, 2) 3-pyridinyl, 3) 4-pyridinyl, 4) 
25 2-methyI-3-pyridinyl. 5) pyrazinyl, 6) morphdinyi. 7) pyrrclldinyl and 8) imidazoly!. 
Preferably, it provides a compound of formula III wherein R3 is -CsC-CHs and R,o is 
-0-C(0)-NH-(CH2)2-(1-py''roiidinyl); a compound of fomiula III wherein R3 is -CsC-CHs 



15 




III 



-CF3: 
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and Rto is -0-C(0)-NH-(CH2)r N(CH3)a; a compound of formula III wherein R3 is 
-CsC-CHs and Rto -0-C(0)-NH-CH2-2-pyridy;; a compound of formula !!i wherein R3 
is -CfeC-CHa and Rio is -0-C{0)-NH-CH2-4-pyridyi; and a compound of formula III 
wherein R3 Es -C=C-CH3 and Rto is -0-C(0)-NH-CHr3-pyridyi; and pharmaceutically 
5 at^ptabla ^!!s of the above ranpounds. 

The present inven^on also provides: 
compounds of fomrtula i V 




1 0 isomers thereof, prodrugs of said compounds or Isomers, or pharmaceutically 
acceptable salts of said compounds, isomers or prodrugs; 
wherein the variables are as defined above for fomnula I. 

More particularly, the present invention provides compounds of fomnula V, 
isomers thereof, prodrugs of said compounds or isomers, or pharmaceutically 
1 5 acceptable salts of said compounds, isomers or prodnjgs; 

wherein Ra is -H; R9 is -H on the C-ring; m is 2; R7 is -H; R14 is -H; Risis -H; Rie is -H; 
and the A-ring is the moiety of fonnula A-1a. 

Even more particularly, the present invention provides compounds of fomnula 

V 



20 
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isomers tftereof , prodrugs of said impounds or isomers, or phamnaceutically 
acceptable salts of said corrpounds, Isomers or prodrugs; 
wherein X :s -CHr: 

Ri Is a) -{Ci-C4)alkyl, b) -(C2-C4)alkenyl, c) -phenyl substituted v\«th 0 or 1 of 
5 the following: -OH. -NRiaRia. -NRirC{0)-(Ci-C4)a!ky!, -CN. -Z-het, 
.0-(C,-C3)aIky!-C(0)-NR,2Ri3: -NR,rZ-C(0)-NRi2Ri3, -Z-NR,2-SOrRi3, 
-NRtrSOrhet, -O-C(0)-(C,-C4)a!kyI cr-0-S02-(Ci-C4)aIlcyl; d) -O-phenyl substituted 
with 0 or 1 of the following: -Z-NR^aRia or -C(0)NRi2Ri3; e) -CH=CH-pheny! wherein 
phenyl is substituted with 0 or 1 of the following: -Z-NR12R13 or -C(0)NRt2Ri3; 
10 Z is for each otxurrence independently -(Co-C2)a!kyl; 

R4 and Rs are each hydrogen or are taken together to form =0; 

R,o is a) -CH(0H)(C,-C5)alkyl, b) -CN, c) -OH. d) -het. e) -C(0)-(Ci-C4)alky]. f) 
-C(0)-NRi2Ri3. 9) -C(0)-NH-Z-het. h) -0-(Co-C2)aikyl-het. i) -0-Z-C(0)-NRi2Ri3or j) 
-0-Z-C(0)-NH-(Co-C3)alkyl-het; 
1 5 R12 and R13 for each occunrence are independently a) -H or b) -(Ci-C4)alkyl. 

Most particularly, the present invention provides compounds of fomnula VI 




isomers thereof, prodrugs of said compounds or isomers, or phamnaceutically 
20 acceptable salts of said compounds, isomers or prodrugs; 

wherein R2 is a) -C(0)OH. b) -C(0)0CH3, c) -CCOOCHzCHa or d) -CHgOH; 

Ra is a) -(CH2)2-CF3, b) -(CH2)2-CH3. c) -CH3 or d) -CF3; 

R4 and R5 are each hydrogen or are taken together to fomn =0; 

R,o is a) -OH, b) -0-{Co-C3)alkyl-phenyl or c) -0-(Co-C3)alkyl-het wherein het 
25 is selected from the group consisting of a) 2-pyridinyl, b) 3-pyridyl, c) 4-pyridyl, d) 
2-methyl-3-pyridyl and e) pyrazinyl. 

The present invention also provides: 
compounds of formula VII ' ^ . .. 
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R2 

^R3 



Vil 



and isomers thereof; 



5 



wherein — - is an optional bond; 
X is -CH2-; 

R'l is phenyl substituted with 0, 1 or 2 R 
R'gis OH; 

R 3 is a) -(Ci-C8)alkyl substituted with 0 or 1 R'y or b) -(Cg-CejaikynyJ 



10 



substituted witti 0 or 1 R*y; 
R'y is -CFa; 

or R 2 and R 3 are taken together to iorm =0; 
Reis-H; 



R'lo is a) -halo, b) -C(0)OH. c) -C(0)0(C,-C6)alkyl, d) -C(0)-NR'i2R',3. e) -CN, 
f) -OH org) -0-(C,-C3)allcyl; 

R\ is a) -halo, b) -OH, c) -{Ci-C8)alkyl, d) -CN, e) -CF3, f ) 
1 5 -(C(rC8)alkyl-NR'2R',3, g) -C(0)-NR'i2R'i3. h) -NR'irS02R'i3. 0 -NR'irC(0)-RS3. j) 
-S02R'i2 or k) -SOrNR'i2R'i3; 

R'i2 and R'ls for each occurrence are each independently a) -H or b) 
-(Ci-C6)alkyl. More particularly, the present invention provides the connpound, 2(3H)- 
phenanthrenone, 4.4a,9.1 0-tetrahydro-7-bromo-4a-{phenylmethyl-,(S)-. 
20 The present invention also provides: 

compounds of fomnula VIII 




^9 y^'s 



and isomers thereof; 
wherein D' is C; 



25 



X* is -CH2-; 

R'l is phenyl substituted with 0 to 2 R', 



XI 
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R 5, R V, Re, R Si R'ls and R'le for each occurrence are independently a) -H. b) 

-0-(Ci-C6)aIkyl. 0) -(Ct-Ce)alkyl or d) halo; 

R\z is a) -halo, b) -CN. c) -OH. d) -C(0)-NR',2R'i3. e) -CCO-NR'irZ'-het 
wherein het is substituted with 0 or 1 R"x, f)-C(0)-NR*irZ'-aryl wherein aryl is 
5 substituted with 0 or 1 R'^, g) -©-(Co-Cejalkyi-het wherein het is substituted with 0 or 1 
R'x, or h) -0-(Co-C8)aIkyI-aryi wherein aryl is substituted with 0 or 1 R x; 

Z is a) -(Co-C8)a!ky!, b) -(CrCejalkenyl. or c) -(C2-CQ)a!l<ynyi; 

R\ is a) -halo, b) -OH. c) -(Ci-C6)alkyl. d) -CN, e) -CF3. f) 
-(Co-C6)aIkyi-NHN2R't3: 9) -C(0)-NR't2R'i2, h) -NR'irSOaR'ia. i) -NR'irC(0)-R\3, j) 
1 0 -SOaR'ia or k) -SOrNRNsR'is; 

R'i2 and R'la for each occurrence are each independently a) -H or b) 
-(Ci-C6)alkyl; 

aryl is phenyl; 

het is a 5-,6- or 7-membered saturated, partially saturated or unsaturated ring 
1 5 containing from one (1 ) to three (3) heteroatoms independently selected from the 
group consisting of nitrogen, oxygen and sulfur. More particularly, the present 
invention provides the compound. 1(R)-benzyl-6-methoxy-1-(S)-(3-oxo-butyl)-3.4- 
dihydro-1 H-naphthalen-2-one. 

In addition, the present invention provides compounds of formula II 

_ R2 

Rr 

JT 

20 

an isomer thereof, a prodmg of said compound or isomer, or a phanrnaceuttcally 
acceptable salt of said compound, isomer or prodmg; 
wherein Ri is -phenyl; 
R2 is -OH; 

25 R3 is a) -(C,-C6)alkyl substituted with 0 or 1 CF3. b) -(MXJHa, c) -C^C-CI, d) 

-CsC-CFa, e) -CH20(Ci-C3)alkyl substituted with 0 or 1 CF3, or f) -CF3; 
Rto is -OH, -CN, -C(0)OH or -C(0)0(Ci-CB)alkyt. 
— More partioiiarly, tie present invention provEdes compounds of fomnula IH 
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PH 




l!l 



a prodmg ttiereof, or a pharmaceutirally acceptable salt of said compound or 
prodrug; 

wherein Ra is a) -{CH2)rCF3, b) -(CHaVCHa, c) -CH3. d) -C^CHg. e) -CnC-C! or f) 
5 -CF3; and 

Rto is as defined immediately above. Most partioilarly, it prowdes a 
compound of fonmula 111 wherein R3 is -(^-CHs and Rio is -OH; or a 
pharmaceuticatly acceptable salt thereof; a compound of formula III v^erein R3 is 
-C^C-CHs and Rio is -CN; or a pharmaceutically acceptable salt thereof; a 

1 0 compound of fonmula III wherein R3 is -CsC-CHa and Rio is -COOH; or a 

pharmaceutically acceptable salt thereof; a compound of fonmula III wherein R3 is 
-(CH2)2-CH3 and Rio is -OH; or a phanmaceutically acceptable salt thereof; a 
compound of formula III wherein R3 is -(CH2)2-CH3 and Rio is -ON; or a 
phamnaceuticalty acceptable salt thereof; a compound of formula III wherein R3 is 

1 5 -(CH2)2-CH3 and Rio is -COOH; or a phanmaceutically acceptable salt thereof; a 
compound of formula III wherein R3 is -(CH2)2-CF3 and Rio is -OH; or a 
phamrtaceutically acceptable salt thereof; a compound of fonmula III wherein R3 is 
-{CH2)2-CF3 and Rio is -CN; or a phanmaceutically acceptable salt thereof; a 
compound of formula III wherein R3 is -(CH2)2-CF3 and R10 is -COOH; or a 

20 pharmaceutically acceptable salt thereof; a compound of fonmula III wherein R3 is 
-CH3 and Rio is -OH; or a pharmaceutically acceptable salt thereof; a compound of 
formula III wherein R3 is -CH3 and Rio is -CN; or a phanmaceutically acceptable salt 
thereof; a compound of fonmula III wherein R3 is -CH3 and Rio is -COOH; or a 
pharmaceutically acceptable salt thereof; a compound of fonmula III wherein R3 is 

25 -CF3 and Rio is -OH; or a pharmaceutically acceptable salt thereof; a compound of 
fonmula III wherein R3 is -CF3 and Rio is -CN; or a pharmaceutically acceptable salt 
thereof; and a compound of formula III wherein R3 is -CFs and Rio is -COOH; or a 
— pharmaceutlcaiiy aci^ptab!a salt thereof . - „ - — 

The present invention provides methods of treating obesity in a jmammal. 

30 comprising administering to said mammal a therapeutically effective amount of a 
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compound of formula I. an isomer thereof, a prodrug of sard compound or isomer, or 
a pharmaceutically acceptable salt of said compound, [somer or prodrug. More 
particularly, the present invention prowdes such methods wherein the mammal :s a 
ferraie or nnale human. 
5 The present invention also provides phamnaceutic^l compositions rampn^ng 

a therapeutically effective amount of a comjx)und of formula I, an isomer thereof, a 
prodrug of said compound or isomer, or a phanmaceuticatty acceptable salt of said 
compound, isomer or prodrug; and a pharmaceutlcally acceptable carrier, vehicle or 
diluent. 

10 The present invention also provides pharmaceutica! compositions for the 

treatment of obesity romprising an obesity treating amount of a impound of formula 
I, an isomer thereof, a prodrug of said compound or isomer, or a phamnaceutically 
acceptable salt of said compound, isomer or prodnjg; and a pharmaceutically 
acceptable carrier, vehicle or diluent. 

1 5 The present invention also provides pharmaceutica! combination 

compositions comprising: a therapeutically effective amount of a composition 
comprising: 

a first compound, said first compound being a compound of fomnula I, an 
isomer thereof, a prodrug of said compound or isomer, or a pharmaceutically 
20 acceptable salt of said compound, isomer or prodrug; 

a second compound, said second compound being a ^ agonist, a 
thyromimetic agent, an eating behavior modifying agent or a NPY antagonist; and 

a phanmaceutical carrier, vehicle or diluent. More particularly, it provides such 
compositions wherein the second compound is ortistat or sibutramine. 
25 In addition, the present invention provides methods of treating obesity 

comprising administering to a mammal in need of such treatment 

an anrtount of a first compound, said first compound being a compound of 
fonmula I, an isomer thereof, a prodrug of said compound or isomer, or a 
pharmaceutically acceptable salt of said compound, isomer or prodrug; 
30 a second compound, said second compound being a ^3 agonist, a 

thyromlrr^etic agent, an eating behavior modifying agent or a NPY antagonist; and 

wherein the amounts of the first and-second compounds resu!! in a 
therapeutic effect. More particulariy, it provides such methods wherein the second 
compound is oriistat or sibutramine. 
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The present invention also provides fdts OTnrtpnsing: 

a) a first compound, said first compound being a compound of formula 1, an 
isomer thereof, a prodrug of said compound or isomer, or a pharmaceutically , 
a^eptable salt of said compound, isomer or prodmg and a pharmaceutically ! 

5 acceptable earner, vehide or diluent in a first unit dosage fomf^; 

b) a second compound, said second compound being a pa agonist, a 
thyromimetic agent, an eating behavior modifying agent or a NPY antagonist; and 
a phanmaceutically acceptable carrier, vehicle or diluent in a second unit dosage 
form; and 

10 c) a container for containing said first and second dosage fomis; wherein the • 

amounts of said first and second compounds result in a therapeutic effect. 

In addition, the present invention provides methods of inducing weight loss in 
a mammal comprising administering to said mammal a therapeutically effective 
amount of a compound of fomiula I. an isomer thereof, a prodmg of said compound 

15 or isomer, or a phamnac^utically acceptable salt of said compound, isomer or 
prodrug. The present invention also provides pharmaceutical compositions for 
inducing weight loss comprising a weight loss-treating amount of a compound of 
formula I, an isomer thereof, a prodrug of said compound or isomer, or a 
phamiaceutically acceptable salt of said compound, isomer or prodmg; and a 

20 pharmaceutically acceptable carrier, vehicle or diluent. 

Another aspect of the present invention provides methods of treating diabetes 
In a mammal comprising administering to said mammal a ttierapeutically effective 
amount of a compound of formula I, an isomer thereof, a prodmg of said compound 
or isomer, or a pharmaceutically acceptable salt of said compound, isomer or 

25 prodmg. 

The present invention also provides phanmaceutical compositions for the 
treatment of diabetes comprising a diabetes-treating amount of a compound of 
formula I, an isomer thereof, a prodmg of said compound or isomer, or a 
pharmaceutically acceptable salt of said compound, isomer or prodmg; and a 
30 pharmaceutically acceptable carrier, vehicle or diluent. 

In addition, the present invention provides pharmaceutical combination 
compositions comprising: a tiierapeuticaiiy effective amount of a (imposition ^ 
comprising: 
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a first compound, said first compound being a compound of fomaula I, an 
isomer thereof, a prodrug of said compound or isomer, or a phanmaceutically 
acceptable salt of said impound, isomer or prodrug; , 

a second compound, said second impound being an aldose reductase 
5 inhibitor, a glycogen phosphory:ase inhibitor, a sorbitol dehydrogenase inhibitor, 
insulin, troglitazone, sulfonylureas, glipizide, giyburide, or chlorpropamide; and 

a pharmaceutical carrier, vehicle or diluent. More particularly, the present 
invention provides such pharmaceutical combinationcompositions wherein the aldose 
reductase inhbitor is 1 -phthalazineacetic acid. 3.4-dihydro-4-oxo-3-[[5- 
1 0 trif lucromethyi)-2-b8n20thiazOiyllmethyl]- or a phamnaceuticaliy aa^eptable salt 
thereof. 

The present invention also provides methods of treating diabetes comprising 
administering to a mammal in need of such treatment 

an amount of a first compound, said first compound being a compound of 
1 5 fonnula I, an isomer thereof, a prodrug of said compound or isomer, or a 
pharmaceuticaliy acceptable salt of said compound, isomer or prodrug; 

a second compound, said second compound being an aldose reductase 
inhibitor, a glycogen phosphorylase inhibitor, a sorbitol dehydrogenase inhibitor, 
insulin, troglitazone. sulfonylureas, glipizide, giyburide, or chlorpropamide ; and 
20 wherein the amounts of the first and second compounds result in a 

therapeutic effect. 

In another aspect, the present invention provides pharmaceutical combination 
compositions comprising: 

therapeutically effective amounts of a compound of fonmula I, an isomer 
25 thereof, a prodrug of said compound or isomer, or a pharmaceuticaliy acceptable salt 
of said compound, isomer or prodrug; and 

a compound selected from the group consisting of a glucocorticoid receptor 
agonist, a cholinomimetic drug, an anti-Pari<inson's drug, an antianxlolytic drug, an 
antidepressant drug and an antipsychotic drug; and 
30 a pharmaceutical carrier, vehicle or diluent. More particularty, it provides such 

compositions wherein the anti-Partcinson's drug is selected from the group consisting 
of L-dopa, bromocriptine and sslegiiine. More partcuiariy, it provides such - 
compositions wherein the antianxiolytic drug is selected from the group "consisting of 
benzodiazepine, valium and librium. More particulariy, it provides such compositions 
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wherein the antidepressant drug is selected from the group consisting of 
desipramine. sertraline hydrochloride and fluoxetine hydrochloride. 
More particularly, it provides such compositions wherein the antipsychotic drug is 
selected from the group consistng of haioperidol and clozapine. I 
5 The present invention also provides kits comprising: 

a) a first compound, said first compound being a compound of formula I, an 
isomer tfiereof , a prodrug said compound or isomer, or a pharmaceutically 
acceptable salt of said compound, isomer or prodrug: and a pharmaceutically 
acceptable carrier, vehicle or diluent in a first unit dosage form; 
10 b) a second compound, ^id second compound being selected from the 

group consisting of a giua)corticoid receptor agonist; a cholinomimetic drug; an anti- 
Parkin^n's drug; an antianxiolytic drug; an antidepressant dnig; and an antipsychotic 
dnjg; and a phannaceutically acceptable carrier, vehicle or diluent in a second unit 
dosage fomn; and 

15 c) a container for containing said first and second dosage fomns wherein the 

amounts of said first and second compounds result in a therapeutic effect. More 
particularly, it provides such kits wherein the anti-Parkinson's drug is selected from 
the group consisting of L-dopa, bromocriptine and selegiline. More particularly, it 
provides such kits wherein the antianxiolytic drug is selected from the group 

20 consisting of benzodiazepine, valium and librium. More particularly, it provides such 
kits wherein the antidepressant drug is selected from the group consisting of 
desipramine, sertraline hydrochloride and fluoxetine hydrochloride. More particularly, 
it provides such kits wherein the antipsychotic doig is selected from the group 
consisting of haioperidol and clozapine. 

25 In another aspect, the present Invention provides mettiods of treating anxiety 

in a mammal comprising administering to said mammal a therapeutically effective 
anrtount of a compound of fonmula I, an isomer ttiereof, a prodrug of said compound 
or isomer, or a pharmaceutically acceptable salt of said compound, isomer or 
prodrug. It also provides pharmaceutical compositions for the treatment of anxiety 

30 comprising an anxiety-treating amount of a compound of fonmula I, an isomer thereof, 
a prcdaig of said compound or isomer, or a pharmaceutically acceptable salt of said 
compound, isomer or prodrug; and a pharmaceuticalJy araeptabie carrier, v^hlcle^or ^ 
diluent 
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In another aspect, the present invention provides methods of treating 
depression in a mammai comprising administering to said mamma! a fterapeutically 
effective am:Ount of a com^pound of fomnula I, an isomer thereof, a prodrug of said 
compound or isomer, or a pharmaceutically acceptable salt of said compbund. isomer 
5 or prodrug. It also provides phamnace atical compoations for the treatment of 

depression comprising a depression-treating amount of a compound of fom:u!a !, an 
isomer thereof, a prodrug of said impound or isomer, or a pharmaceutically 
acceptable salt of said compound, isomer or prodrug; and a pharmaceutically 
acceptable carrier, vehicle or diluent. 

10 In another aspect, the present invention provides methods of treating 

neurodegeneration in a mammal comprising administering to said mammal a 
therapeutically effective amount of a compound of formula I, an isomer thereof, a 
prodrug of said compound or isomer, or a phamriaceutically acceptable salt of said 
compound, isomer or prodrug. It also provides pharmaceutical compositions for the 

1 5 treatment of neurodegeneration comprising a neurodegeneration-treating amount of 
a compound of formula I, an isomer thereof, a prodrug of said compound or isomer, 
or a pharmaceutically acceptable salt of said compound, isomer or prodoig; and a 
pharmaceutically acceptable carrier, vehicle or diluent. 

In other aspects, the present invention provides the following methods: 

20 methods of affecting glucocorticoid receptor activity comprising administering to a 
mammal in need thereof a therapeutically effective amount of a compound of formula 
I, an isomer thereof, a prodmg of said compound or isomer, or a pharmaceutically 
acceptable salt of said compound, isomer or prodrug; methods of modulating a 
process mediated by glucocorticoid receptor comprising administering to a mammal 

25 in need thereof a tiierapeutically effective amount of a compound of formula I. an 
isomer thereof, a prodrug of said compound or isomer, or a pharmaceutically 
acceptable salt of said compound, isomer or prodrug; methods of treating a mammal 
requiring glucocorticoid receptor therapy comprising administering to said mammal a 
therapeutically effective amount of a glucocorticoid receptor mcxJulator compound of 

30 fonmula I. an isomer thereof, a prodmg of said compound or isomer, or a 
pharmaceutically acceptable salt of said compound, isomer or prodmg. 

!n another aspect, the present invention provides methods ol treating an 
inflammatory disease in a mammal comprising administering to said mammal a • 
therapeutically effective amount of a compound of fonmula I, an isomer thereof, a 
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prodnjg of s^d compound or isomer, or a pharmaceutically acceptable salt of said 
compound, isomer or prodrug. More particularly, it provides such methods wherein 
the mamma! is a female or male human. 

The present invention also provides pharmaceutical ODmposit^ons for the 
5 ^eatment of an inflammatory disease comprising an inflammatory-treating amount of 
a (impound of fonru'a i, an isomer thereof, a prodoig of said compound or isomer, 
or a phanrraceuticany acceptedble salt of said compound, isomer or prodmg; and a 
phamnaceutira!!y acceptable carrier. 

In another aspect, the present invention provides methods for the treatment of 

10 an infiammatory disease in a mamma! which comprises: administering to said mamma! 
therapeutically effective amounts of a glucocorticoid receptor modulator and a 
glucocorticoid receptor agonist. More particularly, it provides such methods which 
further comprise reducing the undesirable side effects of said treatment. Also, it 
provides such methods wherein the inflammatory disease is selected from the group 

15 consisting of arthritis, asthma, rhinitis and immunomodulation. More particularly, it 
provides such methods wherein the glucocorticoid receptor modulator is a compound 
of fomnula I, an isomer thereof, a prodnig of said compound or isomer, or a 
phamnaceutically acceptable salt of said cc^pound, isomer or prodmg. Also, more 
particularly, it provides such methods wherein the glucocorticc»d receptor agonist is a 

20 compound selected from the group consisting of prednisone, prednylidene, 
prednisolone, cortisone, dexamethasone and hydrocortisone. 

The present invention also provides a process for preparing a compound of 
formula III 




III 



25 wherein R3 is a) -(CH2)rCF3, b) -(CHzja-CHa, 0) -CH3, d) -CMJ-CHa, e) -C^ 

CI or f) -CF3; and Rio is -O-CHa-het wherein het is pyridine substituted vwth 0 or 1 
methyl; 

whidi a)mprisss reacting a compound of formula lll-A 
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ill-A 



10 



15 



wherein R3 is as defined above, with a base in an aprot'c solvent at room 
temperature to 200*^C; and then with a compound of fonmula Rto-Xt wherein Rto 's as 
defined above and -Xi is halo, mesylate or tosylate. More particularty, it provides this 
process wherein tiie base is NaH, f-butoxide or EtsN; and ttie solvent is DMF or THF. 

The present invention also provides a process for the preparing a compound 
of formula lit 



wherein R3 is a) -(CH2)2-CF3, b) -(CH2)2-CH3. c) -CHg, d) -C^-CHa, e) -CsO 
Cl or f) -CFs; Rio is -C(0)-NH-Z-het wherein het is selected from the group consisting 
of a) pyridinyl substituted with 0 or 1 methyl, b) pyrlmidinyl, c) pyrazinyl, d) 
morpholinyl and e) oxadiazolyl; and Z is -(C0-C1) alkyi; 

which comprises reacting a compound of fomnula lll-B 



wherein R3 is as defined above, with a coupling reagent and a compound of 
formula NHa-Z-het or a salt thereof wherein -Z and -het are as defined above in an 
aprotic solvent at 0 °C to 100° C. More particularly, it provides this process wherein 
the coupling reagent is selected from the group consisting of 1 -(3- 
dimethy!aminopropy!-3-ethylcarbodiimide (EDC), dit^dohexyl carbodiimide (DCC) 
and hydroxybenzotriazole hydrate (HOBt). 

!n addition, the present invention provides a process forprsparing a - 
compound of formula III 
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JDH 



wherein R3 Is a) -(CHglrCFs, b) -(CH2)rCH3, c) -CH3, d) -CeC-CHs, e) -C^C- 
Ci or f) -CFs; Rto is -C(0)-NH-Z-het wherein het is selected from the group consistng 
of a) pyridinyl substituted with 0 or 1 mettiyl, b) pyrimidinyl, c) pyrazinyl, d) 
5 morpholinyl and e) oxadiazotyl; and Z is -(Ca-CO alkyl; 

which connprises reacting a compound of formula lll-C 



wherein R3 is as defined above, witii a tri(Ci-C4)alkyl-aluminum compound 
and a compound of fonmula NHrZ-het wherein -Z and -het are as defined above in a 
1 0 solvent at 0 ''C to 40 ""C. More particularly, it provides this process wherein the tri(Ci- 
C4)alkyl-aluminum compound is AI(CH3)3 and the solvent is methylene chloride. 

Further, the present invention provides a process for preparing a compound 
of formula III 



wherein R3 Is a) -(CH2)2-CF3, b) -(CH2)rCH3, c) -CH3. d) -OC-CH3, e) 
-CsC-Clorf) -CF3;Rioisa)-0-C(0)-N(CH3)a, b) -O-C(OHI-pyrrolldinyl) or c) 
-0-C(0)-NH-(Co-C3)alkyl-het wherein het is selected from the group consisting of 1 ) 
2-pyridinyl, 2) 3-pyridin^, 3) 4-pyridinyl, 4) 2-methyl-3-pyridinyl, 5) pyrazin^, 6) 
20 morpholinyl, 7) pyrrolidinyl and 8) imidazolyl; 





PH 



15 



whidi comprises reacTlng a compound of formu!alll-A 



wo 00/66522 



PCT/IBOO/00366 



-30- 




10 



15 



wherein Ra is as defined above, with phosgene or triphosgene in an aprotic 
solvent and ttien a compound selected from the group consisting of NH(CH3)2. 
1 -pyrrolidinyl and NH2-(Co-C3)aIky!-het wherein het is as defined above at 0** C to 
room temperature. More particularly, it provides this process wherein the solvent is 
toluene. 

in addition, the present invention provides a process for preparing a 
compound of formula III 



wherein R3 is a) -(CH2)rCF3, b) -{CH^rCH^. c) -CH3, d) -C^-CHa. e) -C^ 
CI or f) -CF3; and Rio is -0-(Ci-C2)alkyl-het wherein het is pyridinyl substituted with 0 
or 1 methyl; 

which comprises reacting a compound of fomnula lll-D 



wherein Rio is as defined above, with Ra-metal selected from the group 
consisting of R3U, RsMgBr and RsMgCI wherein R3 is as defined above in an aprotic 
solvent at -78 °C to room temperature. 

Further, tiie present invention provides a process for preparing a compound 
of formula III 






PH 
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wherein R3 is -CF3; and Rio is -0-(Ci-C2)a!icyl-h6t wherein he! is pyridinyl 
substituted witt^ 0 orl nneftyl; 

which OTmprises a) reacting a compound of formula li!-D 

.0 1 




Rio 

5 lO-D 

wherein Rio is as defined above, with trimethylsilyl-CFg in the presence of tert- 
butylammonium fiuoride or cesium fiucride in a protic solvent; and b) hydrolyzing the 
resulting intenrtediate with tert-butylammonium fiuoride or hydrochloric acid. 

The present invention also provides process for preparing a compound of 
10 formula III 

^OH 

^^^^1 H 
R10 III 

wherein R3 is a) -(CH2)2-CF3. b) -(CH2)2-CH3, c) -CHa. d) -C^C-CHa, e) -CsC- 
Cl or f) -CF3; Rio is -C(0)-NH-Z-het wherein het is selected from the group consisting 
of a) pyridinyl substituted with 0 or 1 methyl, b) pyrimidinyl, c) pyrazinyl, d) 
15 morpholinyl and e) oxadiazolyl; and Z for each occunrence is independently -(Co"C2) 
alkyi; 

which comprises reacting a compound of formula lll-D 

>0 





Rio 

lll-D 

20 wherein Rto is as defined above, vwth Ra-metal selected from the group 

consisting of RsU, RaMgBr and RsMgCI wherein R3 is as defined above in an aprotic 
. solvent at -78 °C to rc^m temperature. 

Rnally, the present Invention provides a process for preparing a compound of 
fomiula III 
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wherein R3 is a) -(CH2)a-CF3, b) -(CH2)rCH3, c) -CH3, d) <;=C-CH3, e) -C^C- 
C\ or f) -CFa; Rio is -C(0)-NH-Z-het wherein het is selected from the group consisting 
5 of a) pyridinyl substituted with 0 or 1 nrtethyl, b) pyrimidinyl, c) pyrazinyl, d) 
morpholiny! and e) oxadiazoiyi; and Z for MCh occurrence is independently -(C^-Ca) 
alkyt; 



wherein R10 is as defined above, with trimethylsilyl-CFa in the presence of tert- 
butylammonium fluoride or cesium fluoride in a protic solvent; and b) hydrolyzing the 
resulting intemnediate with tert-butylammonium fluoride or hydrochloric acid. 




10 



lIND 
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DETAILED DESCRIPTION OF THE INVENTION 
The compounds of the present invention are named according to fte lUPAC 

or CAS nomenclature system. 

!n one way of naming the compounds of |he present invention, the cart)on 

5 atoms in the ring may be numbered as shown in the fciiowing simplified stmcture: 



A!ternative!y, another way of naming the compounds of the present invention, 
the carbon atoms in the ring may be numbered as shown in the following simplified 
10 . structure: 



The carbon atom content of various hydrocarbon-containing moieties is 
indicated by a prefix designating the minimum and maximum number of cart}on 
1 5 atoms in the moiety, i.e., the prefix Q-Qi indicates a moiety of the integer T to the 
integer T carbon atoms, inclusive. Thus, for example, CrCa alkyi refers to alkyi of 
one to three cartoon atoms, inclusive, or methyl, ethyl, propyl and isopropyl, and all 
isomeric forms and straight and branched forms thereof. 



20 propyl, butyl, pentyl. hexyl, heptyl, octyl, and nonyl, and all isomeric forms and 
straight and branched thereof. 

Examples of alkenyl of two to five carbon atoms, inclusive, are ethenyl, 
propenyi, butenyl, pentenyl, and all isomeric forms and straight and branched fomrts 
thereof. . - , * - - - - ' 





Examples of alkyi of one to nine carbon atoms, inclusive, are methyl, ethyl, 
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Examples of alkyny! of two to five carbon atoms, inclusive, are ethynyl, 
propynyl. butyny!, pentynyl and al! isomeric forms and sfraight and branched forms 
thereof. ] 

The terrrxs cydoalkyl, cyc!oa!kenyl and cyc!oalkj^^ refer to cyclic fomis of 
5 alkyi, alkenyl and alkyny!. respectively. Exemplary (C3-C8)cydoatkyI groups are 
cyclopropyl, cyclobutyl. cyclopentyl, cyclohexyl, cycloheptyi and (yclooctyl. 

The term halo includes chloro, bromo, iodoand fluoro. 

The term aryl refers to an opttonally substituted six-membered aromatic dng, 
including polyaromatic rings. Examples of aryl indude phenyl, naphthyl and 
10 biphenyl. 

The term het refers to an optionaiiy substituted 5-, 6- or T-membered 
saturated, partially saturated or unsaturated heterocyc!ic ring containing from 1 to 3 
heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur; and 
including any bicydic group in which any of the above heterocyclic rings is fused to a 
15 benzene ring or another heterocyclic ring; and the nitrogen atom may be in the 
oxidized state giving the N-oxide form; and substituted by 0 to 3 independent 
substftuents. 

The following paragraphs describe exemplary ring(s) for the generic ring 
descriptions contained herein. 

20 Exemplary five-membered rings are f uryl, thienyl, 2H-pyrrolyl, 3H-pyrrolyl, 

pyn'olyl, 2-pyrrolinyl, 3-pynrolinyl. pynolidinyl, 1 ,3-dioxolanyl, oxazolyl, thiazolyl, 
imidazolyl, 2H-lmidazolyl. 2-imida20linyl, imidazolidinyl, pyrazolyl, 2-pyrazolinyl, 
pyrazolidinyl, isoxazolyl, Isothiazolyl, 1 ,2-dithiolyl, 1 ,3-dithiolyl, 3H-1 .2-oxathiolyl, 
1,2,3-oxadizaolyl. 1 ,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1.3,4-oxadiazolyl, 1,2,3- 

25 triazolyl, 1 ,2,4-trizaolyl, 1 ,3.4-thiadiazolyl, 1 ,2,3.4-oxatria2olyl, 1 ,2,3,5-oxatri2aolyl, 3H- 
1.2,3-dioxa2olyl, 1 ,2,4-dioxazolyl, 1 ,3,2-dioxa2olyl, 1 ,3,4-dioxa20lyl, 5H-1.2.5- 
oxathiazolyi and 1,3-oxathioIyl. 

Exemplary six-membered rings are 2H-pyranyl, 4H-pyranyl, pyridinyl, 
piperidinyl, 1 ,2-dioxinyl, 1 ,3-dioxinyl. 1,4-dioxanyl, morphdinyl, 1 ,4-dithianyl. 

30 ttiiomorpholinyl, pyridazinyl, pyrimidinyl, pyrazinyl, piperazinyl. 1 ,3,5-tria2inyl, 1 ,2,4- 
fcriaziny!. 1 .2.3-tri2a:ny!, 1 ,3,5-tnlhlanyt, 4H-1 .2-oxazinyl, 2H-1 ,3-oxazinyl. 6H-1.3- 
oxazinyl, 6H-1 ,2-oxa2inyl, 1 ,4-oxazinyl, 2H-t;2-oxazinyi. 4H-1 ,'4-bxa2inyl. t .2.5- . ^ 
oxathiazinyl, 1 ,4-oxazinyl, o-isoxazinyl, p-isoxazinyl, 1 ,2,5-oxathiazinyl, 1,2,6- 
oxathiazinyl, 1,4,2-oxadiaz)nyl and 1 .3,5,2-oxadiazinyt. 
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Exemplary seven-membered rings are azepinyJ, oxepiny!, thiepinyl and 1 ,2,4- 
diazeplnyl. 

Exemplary eight membered rings are cydooctyl, cydooctenyl and 
cydooctadlenyl. ^ 
5 Exemplary bicyclic rings consisting of combinations of two fused partially 

saturated, fuliy saturated or fully unsaturated five or six membered rings, taken 
independently, optionally having one to four heteroatoms selected independently from 
nitrogen, sulfur and oxygen are indoliztnyl, indotyl, isoindolyl, 3H-indolyl, 1H-Isoindotyl, 
indollnyl, cycfopenta(b)pyridinyI, pyrano{3,4-b)pynx)lyI, benzofuryl. iscbenzcfury!, 

10 benzo(b)thieny!, benzo(c)thieny]. 1H-indazo!yl. indoxazinyl. benzoxazoly!, anthranilyl, 
benzimidazolyl, benzthiazolyl. purinyl, 4Hquinoiizinyl, quinolinyl, isoquinolinyl, 
cinnolinyl, phthalazinyl. quinazolinyl. quinoxalinyl, 1 ,8-naphthyridiny!, pteridinyl, 
indenyl, isoindenyl. naphthyl, tetralinyl, decalinyl, 2H-1-benzopyranyl. pyrido{3,4-b)- 
pyridinyl, pyrido(3,2-b)-pyridinyl. pyrido(4,3-b)-pyridinyl, 2H-1,3-benzoxazinyl, 2H-1,4- 

1 5 benzoxazinyl. 1 H-2,3-benzoxazinyl, 4H-3, 1 -benzoxaziny 1, 2H-1 .2-benzo)^nyl and 
4H-1 ,4-benzoxazinyl. 

As used herein the temn "mammals" is meant to refer to all mammals, . 
including, for example, primates sudi as humans and monkeys. Examples of other 
mammals included herein are rabbits, dogs, cats, cattle, goats, sheep and horses. 

20 The temn "treating", "treaf or "treatmenf as used herein includes preventative 

(e.g., prc^hylactic) and palliative treatment. 

By *pharmaceutically acceptable" it is meant the carrier, vehicle, diluent, 
excipient and/or salt must be compatible with the other ingredients of the formulation, 
and not deleterious to ttie redpient thereof. 

25 The expression "prodoig" refers to compounds that are drug precursors which 

following administration, release the drug in vn/o via some chemical or physiological 
process (e.g., a prodrug on being brought to ttie physiological pH or through enzyme 
action is converted to the desired drug fomi). Exemplary prodrugs upon cleavage 
release the corresponding free acid, and such hydrolyzable ester-forming residues of 

30 the Formula I compounds include but are not limited to those having a carboxyl 
moiety wherein tho free hydrogen is replaced by (Ci-C4)alkyl, (Cg- 
C7)alkanoy!oxymethyl. 1 -{alkanoyloxy)ethy! having from 4 to Q carbcn atoms, 1 - 
methyl-1 -(alkanoyloxy)-ethyl having from 5 to 1 0 carbon atoms, 
aikoxycarbonyloxymethy] having from 3 to 6 cartoon atoms, 1 - 
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(a[!<oxycarbonyloxy)8thyl having from 4 to 7 carbon atoms, l-methyl-l- 
(aIkoxycarbonyioxy)e%l having from 5 to 8 caitcn atoms, N- 
(alkoxycarbonyj)aminomethyl having from 3 to 9 carbon atoms, 1-(N- 
(alkcxycarbonyi)amino)ethyl having from 4 to 10 carbon aloms, 3-phthalidyI, 4- 

5 crotonolactonyl, gamnrta-butyroIacton-4-yI. di-N.N-{CrC2)aIkylam:no(CrC3)a!kyl (such 
as P-dimethylaminoethyl), carbamoyl-(Ci-C2)alkyJ, N,N-di(Ci-C2)aikyicarbamoyKCr 
C2)a!kyi and piperidino-, pyrrolidine- or morphoIino(C2-C3)aIl<yl. 

The compounds of formula I of the present invention are prepared as 
described in the Schemes, Preparations and Examples below, or are prepared by 

1 0 methods analogous thereto, which are readily known and available to one of ordinary 
skill in light of this disclosure, fn each of the Schemes, the R groups (e.g.. Rt, R2, 
etc. . . ) correspond to those noted in the Summary above. In addition, the variable n 
is defined as 0 to 6. However, it will be understood by those skilled in the art that 
other functionalities disclosed herein at the indicated positions of compounds of 

1 5 Fomnula I also comprise potential substituents for the analogous positions on the 
structures within the Schemes. 
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Scheme A-2 




A-3a A-3b 
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Schems A-2 • continued 





A-2a A-2b 
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Scheme A-3 



I 




A-5a or A-5b 



A-5aos-A-5b 
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Schemes A-1 , A-2 and A-3 
The Mmpound of formula A-1 (prepared as described in Org. Syn. 1971, 51, 
109-112) (wherein D is methylene, substituted carbon, oxygen, sulfur or optionally 
protected nftrogen, Rio [s halogen, flydr^^en, methy! efter, or benzyl ettter or is as 
5 described in tiie Sumnrtary above, and ttie ottier variables a^e as defined in ihe 
Summary above) is reacted wifli a nitrogen-containing base, such as pyrrolidine, 
piperidtne or morpholine, at a refluxing temperature in an aprotic solvent such as 
toluene, benzene, dichloromethane or dloxane, and then reacted with the alkylating 
agent of formula RiX-Xi wherein RiX- is (CrC4)aIl<yI straight chain or an isopropyl, t- 

10 butyl or ben^i group or is as described in the Summary above, and Xi is a leaving 
group (see Frands A. Carey, in Advanced Organic Chemistry . Part A. Chapter 5.6 for 
examples) in dioxane, methanol, ethanol, isopropanol, DMF, DMSO or THF to give 
the compound of formula A-2. Typical alkylating agents are primary, secondary, 
benzyllc or allylic halides and are preferably aikyi bromides or alky! iodides. 

15 Alternatively, the compound of formula A-1 is converted to its anion with a 

strong base, such as sodium hydride, sodium methoxide, lithium diisopropylamide, 
lithium bis(trimethylsilyl)amide, potassium bis{trimethylsilyl)amide. potassium t- 
butoxide or others, in an aprotic solvent, such as dimethylformamide (DMF) or 
tetrahydrofuran (THF). This reaction is conducted at -78 °C to room temperature 

20 depending on the nature of ttie base used. The resulting anion is alk^ated with the 
appropriate alkylating agent of fomrtula RiX-Xi as defined pre\riously to give the 
compound of fomnula A-2. 

Alternatively, the compound of fomnula A-1 Is reacted with RiX-CHO and a 
base, such as pyrrolidine or an acid, such as acetic acid or hydrochloric acid, in a 

25 solvent such as toluene, benzene, methanol or ethanol. The intermediate thus 
obtained Is then hydrogenated using a palladium on cari3on catalyst or nunnerous 
other reagents such as platinum oxide or rhodium on aluminum oxide (see P.N. 
Rylander in Hvdrooenation Methods . Academic Press, New Yori(, 1985; Herbert O. 
House In Modem Svnthetic Reactions . Chapter 1 , pp. 1-45; and John Fried and John 

30 A. Edwards in Organic Reactions in Steroid Chemistry . Chapter 3. pp. 111-145) to 
give the compound of formula A-2. Alternatively, the iritermediate is reacted with a 
reducing metal reagent, such as an alkali fgroup !A in the periodic table) or aJkann^ 
metal (group HA in the periodic table), including Li, Na, or Ca, and an arnine, such as 
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NH3 or ethylene diamine, in an aprotic solvent, such as THF or (Koxane, at -78 to 
room temperatjre to give the con^pound of formula A-2. 

The compound of formula A-2 is reacted with (R)-{+)-a-methylbenzyIamine 
(as shown in Scheme A-2) or (S)-(-)-a-methylbenzyIamine (as shown in Scheme A-1) 
5 and an electrophiie of formula A-6 (to form a 6-membered ring) or an electrophiie of 
formula A-7 (to fomn a 5-memt>ered ring) v\rtierein Rs, R3 and R9 are as defined above 
m the Summary and Xa is a leaving group tftat is typically a halogen such as bromide 
(see Francis A. Carey, in Advanced Organic Chemistry . Part A, Chapter 5.6 for 
examples), in an aprotic solvent such as toluene to give the C2-S or C2-R substituted 

10 intermediates of formula A-2a (which v^II form a six-membered ring) and of formula 
A-2b (which will fonm a five-membered ring), as shown in Schemes A-1 and A-2. 
These intemnedlates of fonmula A-2a and A-2b may be ring closed or ring opened as 
illustrated in the schemes. 

Alternatively, the compound of formula A-2 is reacted with an electrophiie of 

15 fomnula A-6 (to form a 6-membered ring) or with an electrophiie of formula A-7 (to 
fomi a 5-membered ring) and a base, such as sodium methoxide or KOH. in a 
solvent, such as methanol, to give a racemic mixture of the intermediates of formula 
A-2a of Schemes A-1 and A-2 (which will fomn a six-membered ring) or to give a 
racemic mixture of the intenmediates of fonnula A-2b of Schemes A-1 and A-2 (which 

20 will form a five-membered ring). This reaction may also give directly a racemic 
mixture of the products A-3a of Schemes A-1 and A-2 (which have a six-membered 
ring) or give directly a racemic mixture of the products A-3b of Schemes A-1 and A-2 
(which have a five-membered ring), which mixtures may be resolved by chiral HPLC 
or by other literature methods. 

25 The resulting intermediate of formula A-2a or A-2b is reacted with a base, 

such as sodium methoxide or KOH, in a solvent, such as methanol, or is reacted with 
an acid such as p-toluenesulfonic acid in a solvent such as toluene to give the 
compound of fomnula A-3a or A-%. respectively, wherein the variables are as defined 
in the Summary above and wherein Rio is halogen, hydrogen, methyl ether, or benzyl 

30 ether or is as described in the Summary above. 

Alternatively, the compounds of fomnula A-3a or A-3b are prepared, f rorn the 
compound of formula A-2a or A-2b, respectively, by other reported, annulatfoii 
methods, some of which are described in M.E. Jung, Tetrahedron, 1976. 32, pp. 3- 
31. 
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Th8 compound of formula A-3a or A-3b wherein Rto is, for example, methoxy 
is reacted vwth BBra or BCtand tetrabutylammonium iodide or dimethyiborcn bromide 
in an aprotic solvent, such j as dichloromethane or toluene at -78 ^'C to room 
temperature to give the compound of formula A-3a or A-3b wherein Rt© is, for 
5 example, hydroxy. 

Alternatively, ttte compound of formula A-3a or A-3b wherein Rto is, for 
example, methoxy is reacted with sodium ethanetiiiol in DMF or is reacted witf) 
methionine in methanesulfonic acid to give the compound of formula A-3a or A-3b 
wherein Rio is, for example, hydroxy. 

10 Also, the compound of formula A-3a or A-3b wherein Rio is, for example, 

hydroxy may be prepared by other literature methods as described in Protecting 
Groups in Organic Synthesis . Second Edition, T. W. Greene and P. G. M. Wuts, 
John Wiley and Sons. Inc. (1991) or as illustrated in Comprehesive Organic 
Transfomnation . R.C. Larock, VCH Publishers Inc. (1989), pp. 501-527. 

15 The compound of fomiula A-3a or A-3b wherein Rio is halogen, hydrogen, 

methyl ether, or hydroxy or is as described in the Summary above is hydrogenated 
with a palladium on carbon catalyst or other reagents such as platinum oxide or 
rhodium on aluminum oxide (see P.N. Rylander in Hvdrogenation Methods . 
Academic Press, New York, 1985; Herbert O. House in Modem Synthetic Reactions . 

20 Chapter 1, pp. 1-45; and John Fried and John A. Edwards in Organic Reactions in 
Steroid Chemistry . Chapter 3, pp. 111-145) in a variety of solvents including 
methanol, ethanol, and THF to yield the compound of fonnula A-4a or A-4b or A-5a 
or A-5b wherein the variables are as described in the Summary above and wherein 
the ds compounds are the major products. 

25 The compound of formula A-3a or A-3b wherein Rio is hydrogen, methyl 

ether, hydroxy or is as described in the Summary above is reacted with a reducing 
metal reagent, such as an alkali (group lA in the periodic table) or alkaline metal 
(group HA in the periodic table), including Li, Na, or Ca, and an amine, such as NH3 
or ethylene diamine, in an aprotic solvent, such as THF or dioxane, at -78 **C to room 

30 temperature to give the compound of formula A-5a or A-5b or A-4a or A-4b wherein 
ttte variables are as described in the Summary above and wherein the trans 
compounds are the major products. " " ' - ^ 

Alternatively, as shown in Scheme A-3, for example, the compound of fomnula 
A-3a or A-3b of Scheme A-1 wherein Rio is halogen, hydrogen, methyl ether, 
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hydroxy, carboxyl or is as described in the Summary above is treated with an alMho! 
or diol, such as mettiano! or ethylene glycoi, and a strong add, such as p- 
tcIuenesuHonic acid, inj an aprotic solvent, such as toluene or benzene, to form a 
ketal intemiediate of formula A-8 wherein m is one or two^ Ra is tower alkyl or wherein 
5 the Ra's taken together with the two oxygen atoms form, for example, 1 ,3-dioxc!ane 
and wherein the other variables are as defined in the Summary above. Alternatively, 
this ketal intermediate may be prepared by other literature methods such as those 
described in Protecting Groups in Organic Synthesis. Second Edition, T. W. Greene 
and P. G. M. Wuts, John Wiley and Sons, Inc. (1991). The ketal intermediate is 

10 hydrogenated using Pd{0H)2 on carbon or other reagents, such as platinum oxide or 
rhodium on aluminum oxide (see P.N. Rylander in Hvdrogenation Methcxis , 
Academic Press, New York, 1985; Herbert O. House in Modern Synthetic Reactions , 
Chapter 1, pp, 1-45; and John Fried and John A. Edwards in Organic Reactions in 
Steroid Chemistry , Chapter 3, pp. 111-145) in a solvent such as toluene from 15- 

15 2000 psi (which is about 1 to about 133 atm) Ha at room temperature to lOO^C. The 
resultant intenmediate of formula A-7 is then reacted with an acid, such as p- 
toluenesulfonic acid, in acetone or is reacted using various literature methods, such 
as those described in Protecting Groups in Organic Synthesis . Second Edition, T. W. 
Greene and P. G. M. Wuts, John Wiley and Sons, Inc. (1991). to yield the compound 

20 of formula A-5a of Scheme A-1 or the compound of formula A5-b of Scheme A-1 
wherein Rio is halogen, hydrogen, methyl ether, hydroxy or is as described in the 
Summary above, and the other variables are as defined in the Summary above. The 
conresponding stereoisomers of these compounds are prepared by procedures 
analogous to those described at}ove. 

25 Alternatively, as shown in Scheme A-3, for example, the compound of fomula 

A-3a or A-3b of Scheme A-1, wherein Rio is halogen, hydri^en, methyl ether, 
hydroxy or is as described in the Summary above, ts reacted with triethylorthoformate 
and p-toluenesulfonic acid in ethanol or toluene to fonm an enol ether intermediate of 
formula A-8 wherein m is one or two, Rai is ethyl or other acyclic or cyclic lower alkyl 

30 or ac^l. depending on the reagent used, and the other variables are as defined in the 
Sumrmry above. Alternatively, this enol ether intenrtediate may be prepared by other 
literature methods such as those desCTbed in Protecting Groups in Organic 
Synthesis . Second Edition. T. W. Greene and P. G. M. Wuts, John Wiley and Sons. 
Inc. (1991). The enol ether intermediate is then hydrogenated using Pd on CaCOa or 
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Other reagents, such as platinum oxide or rhodium on aluminum oxido (see P.N. 
Rylander in Hvdroqenation Methods . Academic Press, New York, 1985, Herbert O. 
House in Modem Svirithefc Reactions , Chapter 1 pp. 1-45, and John Fried and John 
A. Edwards in "Organic Reactions in Steroid Chemistiy." Chapter 3 pp. 1 1 1-145) in a 
5 ^^riety of solvents including ethanol, methanol, and THF at 15-60 psi Ha pressure. 
The resulting intenmediate of fonmula A-9 is then reacted v\nth an acid such as 
aqueous HQ, in a protic solvent, such as ethanol, or is reacted under other literature 
ojnditions, such as those described in Protecting Groups in Organic Synthesis , 
Second Edition, T. W. Greene and P. G. M. Wuts, John Wiley and Sons, Inc. (1991), 

10 to ^e!d the compound of formula A-5a of Scheme A-1 (which has a six-membered 
ring) or the compound of fomnula A°5b of Scheme A-1 (which has a five-membered 
ring) wherein Rio is halogen, hydrogen, methyl ether, hydroxy or is as described in 
the Summary above, and the other variables are as defined in the Summary above. 
The corresponding stereoisomers of these compounds are prepared by procedures 

1 5 analogous to those described above. 

Alternatively, the resulting intermediate of formula A-3a or A-3b of Scheme A- 
1 is hydrogenated using Pd/BaS04 in a solvent such as ethanol at 15 to 200 psi Ha 
pressure to yield the compound of formula A-5a of Scheme A-1 (which has a six- 
membered ring) or the compound of formula A-5b of Scheme A-1 (which has a five- 

20 membered ring) wherein Rs is COORaa and wherein Raz is, for example, Ci-Cealkyl. 
Other reagents which may be used in the above hydrogenation reactions are 
described in P.N. Rylander in Hvdrooenation Methods . Academic Press, New York, 
1985. 

Alternatively, in Schemes A-1 and A-2, tiie compounds of formula A-5a or A- 
25 5b are prepared from the compounds of formula A-3a or A-3b, respectively, by other 
reported reduction methods, some of which are described in P. Jankowski, S. 
Marczak, J. Wicha. Tetrahedron, 1998, 1207M2150. 
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Scheme B 
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Scheme B - continued 
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SCHEME B 

The compound of formula B-1 , which is obteuned as described in Scheme A-1 
and Scheme H, is reacted with a base, such as NaH, f-butoxide or EtsN, in an aprotic 
solvent, such as DMF or CH3CN, at a temperature which is between room 
5 temperatire and 200^C depending on the nature of the solvent used, and is tiien 
reacted with an aik^ating agent of formula Rb-X| wherein Xt is a leaving group, to 
give fte compound of formula of B-2 wherein R5 is, for example, allcyl or alkyl- 
heterocycle and is further illustrated by a variety of different groups within the 
definition of Rto in the Summary above. To obtain compounds of fomnula B-2 which 

1 0 are carbamates wherein is, for example, -C(0)NRi2Ri3 and wherein R12 and R13 
are as defined in the Summary above, the compound of fomnula B-1 is reacted with a 
compound of formula Ri2Ri3-NC(0)Ci. Altematively, to obtain compounds of fomnula 
B-2, which are carbamates wherein Rb is, for example, C(0)NRi2Ri3, the compound 
of formula B-1 is reacted with phosgene or triphosgene in an aprotic solvent such as 

1 5 toluene and then with an amine of the formula R12R13NH. To obtain compounds of 
formula B-2 which are thiocarbamates wherein Rb is, for example, -C{S)NRi2Ri3and 
R12 and Ri3 are defined in the Summary above, the compound of fomnula B-1 is 
reacted with a compound of the formula Ri2Ri3NC(S)CI. Throughout this scheme, 
the other variables are as defined in the Summary above. 

20 The compound of fomnula B-3 wherein n is, for example, one to six (prepared 

by the procedures for the formula B-2 compound) is reacted with a base such as 
Na2C03 with or without sodium iodide in an aprotic solvent, such as DMF, at a 
temperature which is between room temperature and 200%, depending on the 
nature of the solvent used, and is then reacted with an amine of formula R12R13NH to 

25 obtain the compound of fomnula B-4 wherein n is, for example one to six and Ri2 and 
Ri3 are as defined in the Summary above. 

The compound of fomnula B-5 wherein n is, for example, one to six, (prepared 
by the procedures for the fomnula B-2 compound) is reacted with OSO4, N- 
methylmorpholine-N-oxide or K2Mn04to give the corresponding did. The did is 

30 oxfdatively cleaved v^h Nal04 or Pb(0Ac)4 to give the compound of formula B-6 
vvharsin n is one to s5x, for e)^mplo. Altematively, the compound of formula B-5 is 
reacted with ozone and quenched with dimethyl sulfite, triphenyiphosphine or other 
known reagent to give the compound of fomnula B-6. Altematively, the compound of 
fomnula B-6 is obtained from the compound of fomnula B-5 by the methods illustrated 
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in Co mprehen si ve Organic Transformation . R.C. Larock, VCH Publisher, inc. (1989) 
pp. 595-596, pp. 615-616. 

Aftematively, the compound of formula B-4 wherein n £S, for example, one to 
six, and H^2 stnd R^s are as defined In the Summary above, is obtained from the 
5 impound of formula B-6 wherein n is one to six, for example, by r^uctive 
amination. The reductive amination is typically canied out with a reducing agent, 
such as sodium cyanoborohydride or sodium triacetoxyborohydride, preferabfy at a 
pH of between 6 and 8. The reaction is normally performed in a protic solvent, such 
as methanol or ethanol, or in a mixture of solvents, such as dichtoroetfiane/methano!, 

1 0 at temperature of about -78**C to about 40®C. (See A. Abdel-Magld, C. Maryanoff , K. 
Carson, Tetrahedron Lett. Vol. 34, Issue 31, 5595-98, 1990). Other conditions invoive 
the use of titanium isopropoxide and sodium cyanoborohydride (R.J.Mattson et al., 
J.Org.Chem. 1990, 55, 2552-4) or involve the formation of the imine under 
dehydrating conditions followed by reduction (Comprehensive Organic 

1 5 Transformation . R.C. Larock, VCH Publisher, Inc (1 989) pp. 421 -425). 

The compound of fonnula B-7 wherein n is, for example, one to six (prepared 
by the procedures for the fomnula B-2 compound) is reacted with a hydroxyamine or 
its HCI salt in a protic solvent, such as ethanol or methanol, and a base such as 
KaCOs at a temperature between room temperature and 150 °C, depending on the 

20 nature of the sdvent used, to give the compound of formula B-8 wherein n is one to 
six, for example. 

To obtain compounds of formula B-9 wherein, for example, Rbi is alkyi, and n 
is one to six, the compound of formula B-8 wherein n is one to ^x, for example, is 
reacted with a base, such as NaH and Rbi-CHaCOaEt in an aprotic solvent such as 

25 THF at a temperature between room temperature to 140*'C, depending on the nature 
of the solvent used. To obtain compounds of formula B-9 wherein Rbi is =0 and n is, 
for example one to six, the compound of fomiula B-8 wherein n is one to six, for 
example, is reacted with a base, such as pyridine and 2-ethylhexylchloro-fomnate in 
an aprotic solvent, such as DMF. The intermediate thus obtained is refluxed in xylene 

30 or other high boiling point aromatic solvent to give the compound of formula B-9 
v;h8re!n R|>1 is -O. To obtain compounds of formula B-9 wherein Rw is =S and n is, 
for example, one to six, the compound of formula B-8 v\^.erein n is one to six. for 
example, is reacted with a base such as DBU in an aprotic solvent, such as CH3CN 
and TCDI (1,1-thiocarbonyldiimidazole). 
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The compound of formula B-7 wherein n is, for example, one to six, is reacted 
WtQ\ TMSN3 and AIMea in an aprotic solvent ^ch as toluene at between 40^C to 200 
*^C, depending on ttie nature of the solvent used, to give the compound of formula B- 
10 wherein n is one to six, for example. Alternatively, the compound of fomrtula B-10 
5 is obtained by reacting ^.e above compound of fomnula B-7 with NaNs and 

triethylamine or amntonium (blonde in an aprotic solvent, such as DMF, at elevated 
temperatures. 

The compound of formula B-7 wherein n is, for example, one to six, is reacted 
with an amine and A!(Me)3 in an aprotic solvent, sudi as toluene, at a temperature 

10 between room temperature and 1 80**C, depending on the nature of the solvent used, 
to give the compound of formula B-1 1 wherein n is, for example, one to six and R12 
and Ri3 are as defined in the Summary above. Alternatively, this compound of 
formula B-1 1 is obtained by reacting the above compound of formula B-7 with an 
amine in the presence of a Lewis acid, such as AICI3 or ZnCb at 1 50 ^ C to 200 ^'C, or 

1 5 in the presence of an organometallic reagent, such as CuCI. CuBr or lanthanide (III) 
triflate. (See Tetrahedron Lett. 1993, Vol. 34, Issue 40. 6395-6398.) 

The compound of formula B-1 2 wherein n is, for example, one to six 
(prepared by the procedures for the formula B-2 compound) is reacted with an amine 
or its salt and AI(Me)3 in an aprotic solvent, such as dichloromethane, to give the 

20 compound of formula B-1 3 wherein n is, for example, one to six and Ria and R13 are 
independently hydrogen, alkyi, hydroxy or methoxy, for example or as defined in the 
Summary above. Altemativety, the compound of formula B-1 2 is hydrolyzed by the 
methods mentioned in Greene and Wuts, Protecting Groups in Oroanic Svnthesis . 
Wiley, New York (1 981 ) to give the corresponding free acid. The free ackJ thus 

25 obtained is reacted with an amine and a coupling reagent, such as DCX: or EDCI, to 
give the above compound of formula B-1 3 (as illustrated in Comprehensive Organic 
Transformation . R.C. Larock, VCH Publisher, Inc. (1989) pp. 972-976). 

To obtain compounds of fomiula B-1 4 wherein, for example, n is one to six, Z 
is O and Rt,2 is aikyi or halo, the compound of formula B-1 2 wherein n is one to six, 

30 for example, is reacted with a base, such as NaH, in an aprotic solvent, such as THF, 
and NH2C(=N-OH)Rv;2 wherein Ri is alkyI at refluxing temperatures. To obtain 
compounds of fomnula B-1 4 wherein, for example, n is one to six, Z is N and R^a Es 
alky] or halo, the compound of formula B-1 2 wherein n is one to six, for example, is 
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reacted with a base, such as NaOMe, in a protic solvent, such as MeOH, and 
aminoguanidine nitrate. 

The compound of formula B-15 wherein R12 and R13 are as defined in the 
Sum.mary above (prepared by the procedures for the formula B-2 impound) is 
5 dissolved in an aprotic solvent such as toluene and refiuxed to give the (impound of 
formula B-16 wherein R12 and R13 are as defined in the Summary above. 
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Scheme C 

The compound of fomaula C-1 (which is the same as the compound of 
fomnuia B-1 , see Sdieme B) is treated with an acid scavenger, such as 2,6-Iut!d!ne. 
diisopropylethylamine, or poteissium carbonate, with a trifluoromethylsulfonylation 
5 reagent, such as trlfluoromethylsulfonic anhydride, N-phen^trif luorometttane- 
sulfonamide, or 4-nitrophenyttrifluoromethanesulfonate. with or \Adthout a cataiyst. 
such as 4-dimethyIaminopyridine (DMAP), in a solvent, such as dichloromethane, 
DMF or me^y!-2-pyrroIidinone (NMP), from -78 X to room temperature to obtain the 
rompound of formula C-2 wherein Rto is -0S(0)gCF3. Throughout this scheme, thB 

1 0 otiier variables are as defined in the Summary above. Aftematively, the above 

compounds of formula C-2 are prepared from the compound of formula C-1 by other 
reported fluoroalkylsulfonylation methods, some of which are described in K. RItter, 
Synthesis, 1993. pp. 735-762. 

The compound of formula C-2 wherein the group at the Rio position is - 

1 5 OS(0)2CF3 or a halogen is reacted with metalcyanide, preferably zinc(ll)cyanide 
(Zn(CN)2), and with a palladium source, such as tetrakis(triphenylphosphine) 
palladium(O) (Pd(PPh3)4), palladium(ll)acetate, or tris(dibenzylidenacetone) 
dipalladium(O). in a solvent such as N-methyl-2-pyrrolidinone (NMP), DMF or 
acetonitrile, at room temperature to 120 ^C to give the cyano-substituted compound 

20 of formula C-3. 

To obtain the compound of formula C-4 wherein, for example, Het is 
tetrazolyl, the compound of fomiula C-3 is reacted with dibutyKin oxide (Bu2SnO) and 
trimethylsilylazide (TMSN3) in toluene from room temperature to reflux. Alternatively, 
the compounds of formula C-4 wherein, for example, Het is tetrazolyl are prepared 

25 from the compound of formula C-3 by other reported methods, some of which are 
described in S J. Wittenberger, Organic Preparations and Procedures Int. 1 994, 
26(5), pp. 499-531 . AKernatively. the compound of fomiula C-4 wherein Het ts, for 
example, 2-pyridyt or 3-pyridyl, is obtained by reacting the compound of fomiula C-2 
with a heterocycle-metal, such as bromo-2-pyridyl zinc or diethyl-(3-pyridyl)borane, 

30 and a catalyst, such as Pd(PPh3)2Cl2, tetral(is(triphenylphosphine)palladium(0) 
(Pd{PPh3)4), or palladium acetate, and 1.1 -bis(diphenylphosphino)ferrocene, in an 
organic solvent, such as THF, DMF, or NMP at room temperature to 150 ^'C, 
depending on the nature of the solvent used. 
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The compound of formula 02 is reacted under C0 1-3 atm, with a cataSyst 
such as palladium acetate (Pd(0Ac)2) and 1 .1*-bis(dipheny!phospino)ferrocene 
(DPPF) or bis(diphenyIphosphino)propane (DPPP), tetrakis(triphenyIphosphine) 
palladium(O) (Pd{PPh3)4), or tris(dibenzyndenacatone) dipal!adium(0), and a base. 
5 such as tneth^amine or potassium carbonate, with an alcohol, such as methanol, 
ethanol, or benzyl alcohol, in a solvent, such as DMF, NMP, or DMSO, at room 
temperature to 150 ^C, depending on the nature of the soSvent used, to give the ester 
of formula C-5, wherein is, for example, alkyl or aryl. 

An aqueous base, such as KOH. in a solvent, such as THF, is added to a 

1 0 solution of the compound of formula C-5 in a solvent, such as THF. The resulting 
solution is stirred at room temperature to reflux to give ttie acid of formula C-6. 

A solution of the compound of formula C-6, diphenylphosphoryl azlde (DPPA). 
triethylamine, and an alcohol of the formula RcOH, such as t-butanol, is stirred at 
room temperature to reflux to give the carbamate of formula C-7, wherein, for 

1 5 example. Rc is t-butyl. 

The compound of fonmula C-6 is treated with a coupling reagent, such as 1 ,3- 
dimethylaminopropyl-3-ethyicarbodiimide (EDC) or dicyclohexyl carbodiimide (DCC) 
and hydroxybenzotriazole hydrate (HOBt), with or without a catalyst, such as 4- 
dimethylaminopyridine (DMAP), and an amine, R12R13NH. in an aprotic solvent, such 

20 as dichloromethane or DMF, at 0 ''C to room temperature to give the amide of 
formula C78 wherein R12 and R13 are defined in the Summary above. Also, the 
compounds of formula C-8 can be prepared from the compound of fomnula C-6 by 
other reported, coupling methods, such as those described in Comprehensive 
Orqante Transfomiation . R.C. Larock, VCH Publishers Inc. (1989), p 972-988. 

25 Altematively, the ester of formula C-5 is added to a mixture of 

trimethylaluminum (AI(CH3)3) and RiaRisNH, such as 1-(3-aminopropyl)imidazole, in a 
solvent, such as dichloromethane, dichloroethane (DCE), or toluene at 0 ^'C to room 
temperature. The resulting mixture is stirr^ at room temperature to reflux to obtain 
the amide of fonmula C-8 wherein, for example, R12 is hydrogen and R13 is propyl- 

30 imidazol-1 -yl, and are further defined in the Summary sdsove. 

The ester of formula C-5 is reacted v^th a reducing agent, such as sodium 
borohydride or diisobutylaluminum hydride, in an organic solvent, such as methanol, 
THF or hexane depending on the nature of the reducing agent used, at -78 ®C to 
room temperature, to obtain the alcohol of fonmula C-9 wherein Rci is H. To obtain 



wo 00/66522 



PCT/IBOO/00366 



Other compounds of formula C-9, wherein, for example, Rci is methyl, the compound 
of formula C-5 Is reacted vwth Rci-metal, such as methylnrtagnesium bramide, in an 
organic solvent, such as THF or toluene, at -78 ^'C to room temperature. 

The carbamate of fonmu!a C-7, wherein Rc is, for example, f-butyl, is reacted 
5 with an acid, such as trifluoroacetic acid (TFA), in a solvent, such as 

dichloromethane, at -78 "^C to room temperature to give the amine of formula C-10. 
Also, the impound of formula C-10 may be prepared from the compound of formula 
C-7, wherein Rc is t-butyl, benzyl, or other protecting groups, by otfier literature 
methods, some of which are described in Protecting Groups in Organic Synthesis . 

1 0 Second Edition, T. W. Greene and P. G. M. Wuts, John Wiley and Sons, Inc. (1 991 ). 

To obtain the compound of formula C-1 1 wherein Rca is -OSOrmetttyl, the 
compound of fomnula C-9 wherein Rd is hydrogen or alky! is reacted with a 
methylsulfonating reagent, suc^ as methanesulfonyl chloride (MsCI), and an acid 
scavenger, such as dilsopropylethylamine, in an organic solvent, such as THF or 

1 5 toluene at -78 ''C to room temperature. To obtain the compound of formula C-1 1 
wherein Rca is CI, the compound of fomnula C-9 wherein Rd is hydrogen or alkyi is 
reacted with a chlorinating reagent, such as thionyl chloride, an acid scavenger, such 
as pyridine, in an organic solvent, such as methylene chloride, at -78 ^C to room 
temperature. 

20 The amine of fonmula C-10 is reacted with an acylating reagent, such as 

CH3COCI and an acid scavenger, such as triethylamine or pyridine, in a solvent, such 
as meth^^ene chloride or THF. at -78 °C to room temperature to give the amide of 
formula C-1 2 wherein R12 is as defined in the Summary above. 

The compound of formula C-1 3 (which is obtained from the compound of 

25 formula C-6 by reacting it with N,0-dimethylhydroxylamine hydrochloride, 1 -(3- 

dimetiiylaminopropyl)-3-ethylcarbodiimide hydrochloride, HOBt and DMAP) is reacted 
with Rc3-Metal, such as ethylmagnesium bromide, in a solvent, such as THF or 
toluene, at -78 **C to room temperature to give the compound of formula C-1 4, 
wherein Rcs is, for example, ethyl. 

30 The compound of fomnuta C-1 1 and an amination reagent, such as sodium 

a^de, In a solvent, such as DMF, HMP, or DMSO, are stirred at room temperature to 
1 50 ''C, depending on the nature of the solvent used, to give the compound of 
formula C-1 5 wherein Rd is hydrogen or alkyI and Ro4 is Na. The resulting azide is 



wo 00/56522 



PCT/IBOO/00566 



.57- 

treated with a reducing reagent, such as triphenylphosphine (PPha). En a solvent or 
mixture of solvents, such as THF, methanol and v^ter, at -20 to reflux, to give the 
compound of formula C-15 wherein Rc^ is NH2. 

The aldehyde of fonmula C-14 wherein Rc3 ts hydragen or the ketone of 
5 fomnula C-14 wherein Rc3 is alkyl is treated with a reducing agent such as sodium 
borohydride or diisobutylaluminum hydride, in an organic solvent, such as methanol, 
THF. or he)®ne depending on ttie nature of the reducing agent used, at -78°C to 
room temperature, to obtain the alcohol of formula C-1 6 wherein Rca is, for e)^mpl6, 
ethyl. 

1 0 The amine of formula C-1 5 wherein Rci is hydrogen or alkyl and R04 is -NH2 is 

reacted with an ac^lating reagent, such as CH3COO and an add scavenger, such as 
triethylamine or pyridine, in a solvent, such as methylene chloride or THF, at -78 ''C to 
room temperature to give the amide of fomrtula C-1 7 wherein R12 and R13 are as 
defined in the Summary above. 



15 
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Sdieme D 




D-13 0-14 
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Scheme D 

The compound of formula D-1 is prepared from rommerciany available 
cyc!ohexane-1,3<iione by literature procedures described in Chem. Ber., 85, 1061 
(1952); Org. Syn., Coll. Vol V, page 486; and S. Ramachandran and M.S. Newman, 
5 Org. Syn. 41, 38 (1981). It is reacted \Arith triethylorttioformate, p-toluenesuifonic acid 
and ethanol in toluene to obtain the dienol ether of fomnula D-2. Throughout this 
scheme, the other variables are as defined in the Sumnnary above. 

The compound of fomnula D-2 in ethanol or methanol is hydrogenated using 1 
atm of H2 over Pd/CaCOs or strontium carbonate to obtain the compound of formula 
10 D-3. The compound of formula D-3 is reacted with lithium diisopropytamide (prepared 
from diisopropylamine and n-butyllithium) and n-bromo-succinimide in THF to obtain 
the brominated compound of fomiula D-4. The compound of fomiula D-3 is reacted 
with ethyl formate in THF and potassium t-butoxide to obtain the carboxaldehyde of 
fomnula D-5. 

15 The compound of formula D-4 is hydrolyzed with an aqueous acid, such as 

sulfuric acid, to obtain the compound of fomnula D-6. Likewise, once the compounds 
of formula D-8 and D-9 are obtained, as described below, they are hydrolyzed with 
aqueous acid to obtain the compounds of fomnula D-10 and D-1 1 , respectively. 

The compound of formula D-6 is reacted with thiourea in acetonitrile and then 

20 heated to reflux to obtain the amine-substituted thiazole compound of formula D-7. 
The cart>oxaldehyde of formula D-5 is reacted with hydrazine in ethanol/water to 
obtain the pyrazole compound of formula D-8. The carboxaldehyde compound of 
formula D-5 is reacted with a refluxing solution of sodium metal and guanidine sulfate 
in isopropyl alcohol to obtain the amino-substituted pyrimidine compound of fomnula 

25 D-9. 

The compound of formula D-7 is reacted with an organometallic compound, 
RrMetal, such as RsLi, RsMgBr or RaMgCI, (for example, lithio-2-chloroethyne), in an 
aprotic solvent such as THF at -78 ""C to room temperature to obtain the compound of 
fomnula D-1 2 wherein R2 and R3 are, for example, hydroxy and chtoroethynyl, 
30 respectively, and are further defined in the Summary above. Likewise, the 
compounds of fonnufa D 13 and D-1 4 are obteined from the compounds of formula 
D-10 and D-1 1 , r6^>ectively, by analogous procedures. 
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Scheme E 

The Mmpound of formula E-1 (which is the same as flie rampound of 
formula A-3a (see Scheme A) wherein Rto is methoxy and the other vanables are as 
defined !n the Summary above) is treated with a reducing me^l reagent, such as an 
5 alkali (group lA !n the periodic table) or alkaline metel (group IIA in the periodic table), 
including Li, Na, or Ca, an amine, sudi as NH3 or ethylene diamine, and a proton 
source, such as f-butyl alcohol or ethano), in an aprotic solvent, such as THF or 
dioxane. at -78 to rt^m temperature to give the impound of fonmula E-2. wherein 
the variables are as described in the Summary above. 
1 0 The compound of fomnula E-2 wherein the >ariables are as described in the 

Summary above is reacted with Rs-Metal, suc^ as RaLi, RsMgBr or RsMgCi, wherein 
R3 Is, for example, alkynyl, in an aprotic solvent such as THF at low temperature to 
give the compound of fomnula of E-3 wher^n the variables are as described in the 
Summary above. 

15 The compound of formula E-3 is treated with an aqueous acid, such as HCI, 

acetic acid, or oxalic acid, in a solvent, such as THF or dioxane, at -20 to reflux to 
give the compounds of fomiula E-4 and E-5 wherein the variables are as defined in 
the Summary above in various ratios depending on the nature of the aqueous acid 
and the solvent used. Also, the compounds of fomnula E-4 and E-5 may be prepared 

20 by other literature methods as described in Protecting Groups in Oroanic Synthesis . 
Second Edition, T. W. Greene and P. G. M. Wuts, John Wiley and Sons, Inc. (1991). 
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Scheme F 

The compound of formula F-1 (prepared as described in Sdnemes A, B. C, 
and H) wherein the variables are as described in the Summary above is treated with 
an oxidizing agent, such as osmium tetroxide in f-butanol, witti or without an agent to 
5 regenerate the oxidizing agent, such as N-methylmorpholine-N-oxide, with or without 
a catalyst, such as pyridine, in a solvent, such as methylene chloride, at 0 ''C to room 
temperature to obtain the diol impound of formula F-2 wherein the variables are as 
described in the Summary above. 

The compound of formula F-2 wherein the variables are as described in the 
10 Summary above is reacted with a carbonylation reagent, such as 

cart>onyldlimidazol6, diphosgene or phosgene, in a solvent, such as THF or 
methylene chloride, at 0 to reflux to obtain the (2-oxo-1 ,3^ioxoIan-4-yl)methyl 
compound of formula F-3 wherein all the variables are as described in the Summary 
at>ove. 

1 5 The diol compound of fonnula F-2 wherein the variables are as described in 

the Summary above is oxidatively cleaved with an oxidation reagent, such as sodium 
periodate (Nal04). with or without an acid scavenger, such as sodium bicarbonate, in 
a solvent, such as methylene chloride, at 0 ""C to room temperature to obtain the 
aldehyde of formula F-4 wherein the variables are as described in the Summary 

20 above. 

Alternatively, the compound of formula F-1 wherein the variables are as 
described in the Summary above is treated concomitantly with an oxidation reagent, 
such as osmium tetroxide in f-butanol, and an oxidative cleavage reagent, such as 
sodium periodate (Nal04), with or v^thout an agent to regenerate the oxidizing agent, 
25 such as N-methylmorpholine-N-oxide, with or without a catalyst, such as pyridine, in a 
solvent mixture, such as dioxane and water, at 0 '^C to room temperature to obtain 
the aldehyde of formula F-4 wherein the variables are as described in the Summary 
above. 

Attematively, the compound of fomnula F-1 wherein the variables are as 
30 described in the Summary above is treated with ozone in a solvent, such as THF, at - 
78*^C to 0®C followed by treatment with a reducing agent, such as dimethyl sulfide, at 
-78''C to room temperature to obtain the aldehyde of formula F-4 wherein the 
variables are as described in the Summary above. 
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The aldehyde of formula F-4 wherein the variables are as described in ttte 
Summary above is treated with an amine. (NHR12R13, for ex^ple, piperidlne), with or 
witfiout a drying agent, such as moleoilar sieves or magnesium sulfate, witii a 
reducing agent, such as sodium triacetoxyborohydride (NaBH(0Ac)3) or sodium 
5 c^anoborohydride (NaCNBHs), in a solvent or a mixture of solvents, sudh as acetic 
add and/or dichoromethane, at 0 ""C to room temperature to obtain ttie compound of 
formu!a F-5, wherein, for example, R12 and R13 taken together are piperidin^ and 
wherein the other variables are as described in tiie Summary above. 

The o)dme-TOntaining compound of formula F-6 wherein R12 is hydroxy or 

1 0 aikoxy and wherein the other variables are as described In the Summary above, is 
prepared by reacting the formula F-A compound wherein the variables are as 
described in the Summary above with hydroxylamine or an alkoxyamine or an HCI 
salt, with or without a base, such as KHCO3 or pyridine, in a solvent, such as 
methanol, ethanol or pyridine, at 0 ''C to reflux. 

1 5 An olefination reagent, such as PO(ORi)2CH2Ri , is treated with a base, such 

as lithium diisopropyl amine (LDA) or n-butyl lithium, and is reacted with the aldehyde 
of fomfiula F-4 wherein the variables are as described in the Summary above in a 
solvent, such as THF at -78 ""C to room temperature to obtain the alkenyl compound 
of fomriula F-7 wherein the variables are as described in the Summary above. 

20 The aldehyde of formula F-4 wherein the variables are as described in the 

Summary above is treated with a reducing agent, such as diisobutylaluminum hydride 
(DiBAI) in hexane or sodium borohydride (NaBH4), in a solvent, such as THF or 
methanol, at -78 to room temperature to obtain the alcohol of formula F-8 wherein 
the variables are as described in the Summary above. 

25 The alkenyl compound of fomnula F-7 wherein the variables are as described 

in the Summary above is hydrogenated using hydrogen with a palladium on carbon 
catalyst or other reagents such as platinum oxide or rtiodium on aluminum oxide (see 
P.N. Rylander in Hvdrooenation Methods . Academic Press, New York, 1985; Hert^ert 
O. House in Modem Svnthetic Reactions . Chapter 1, pp. 1-45; and John Fried and 

30 John A. Edwards in Organic Reactions in Steroid Chemistrv . Chapter 3, pp. 1 1 1 -1 45) 
En a variety of solvents induding methanol, ethanol and THF to obtain the compound 
of formula F-9 wherein the variables are as described in the Summary above. 

The alcohol of formula F-8 is coupled with RrArylOH. utilizing an 
azocarboxylate such as diethylazodicari30xylate (DEAD), a trialkyi phosphine such as 
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triphenylphosphin© (PPhs) in a solvent, such as methylene chloride, to obtain the 
(x>mpound of formula F-10 wherein Rj is fonmyl and ottter aromatic substituents as 
described in the Summary above and the other variables are as defined in the 
Sumntary above. Alternatively, fomiula F-10 compounds are prepared by reacting 
5 the compound of formula F-8 with p-toluenesulfonyl chloride. The resulting 
intenmediate in DMF is reacted with an alkali metal salt of RrArylOH to give the 
impound of fonmula F-10. 

The ester of formula F-1 1 (prepared from the aldehyde of fonmula F-4 by an 
olefination procedure described above) wherein Rn is. for example, methyl, and the 
10 other variables are as de^ribed in the Summary above is reacted with an aqueous 
base, such as KOH. in a solvent, such as THF, and the resulting solution is heated 
and stirred at room temperature to reflux to obtain the acid of formula F-1 1 wherein 
Rit is hydrogen and all the additional variables are as described in the Summary 
above. 

15 The compound of fonmula F-1 1 wherein R^^ is hydrogen and the other 

variables are as described in the Summary above is treated with a coupling reagent, 
such as 1 .3-dimethylaminopropyl-3-ethylcartDodiimide (EDC) or dicyclohexyl 
cart3odiimide (DCC) and hydroxybenzotriazole hydrate (HOBt), with or without a 
catalyst, such as 4-dimethylaminopyridine (DMAP), and an amine (R12R13NH, such as 

20 pyrrolidine), in an aprotic solvent, such as dichloromethane or DMF, at 0 ""C to room 
temperature to obtain the compound of formula F-1 2 wherein, for example R12 and 
Ri3 taken together are pyn^olidinyl, and the other variables are as described in the 
Summary above. Also, the compounds of formula F-1 2 are prepared from the 
compounds of formula F-1 1 by other reported, coupling methods, some of whk;h are 

25 described in Comorehensive Organic Transformation . R.C. Larock, VCH Publishers 
Inc. (1989), pp. 972-988. 

The compound of formula F-1 3 wherein R12 is C00Rf3, wherein Rq is, for 
example, nriethyl, and wherein the otiier variables are as defined in the Summary 
above (prepared from ttie aldehyde of fonnula F-4 by an olefination procedure 

30 described above) is hydrolyzed with an aqueous base, such as KOH, in a solvent, 
such as THF, and the resulting solution is stirred at room temperature to reflux to give 
the compound of fonmula F-1 3 wherein Rf2 is COOH and the other variables are as 
described in the Summary above. 
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The a>mpound of formula F-1 3 wherein is (X)OH is treated with a 
coupling reagent, such as 1-(3-dlnnethylaminopropyI)-3-ethyIcarbodi!nnide (EDC) or 
dicydohex^ carbodiinnide (DCX?) and hydroxybenzotriazoie hydrate (HOBt), with or 
wltiiout a cataiyst, such as 4-dimethylaminopyndine (DMAP), and an anrtine 
5 (RiaRisNH, such as pyrrolidine), in an aprotic solvent, such as dichtoronnethane or 
DMF, at 0 to room temperature to obtain the compound of formula F-1 4 wherein, 
for example R12 and Rts teken together are pynrolidinyl, R* and R* are taken togett^er 
to form =0, and the other variables are as described in ttie Summary above. Mso, 
ttte compounds of formula F-1 4 are prepared from the impounds of formula F-1 3 by 

1 0 other reported, coupling methocb, sonrre of which are described in Comprehensive 
Organic Transfonnation , R.C. Larod(, VCH Publishers Inc. (1989), pp. 972-988. 

The compound of formula F-1 3 wherein Re is CHO and the other variables 
are as described in the Summary above (which is prepared analogously to the 
compound of fomnula F-7) is treated with an amine, (NHR12R13 , for example, 

1 5 piperidine), with or witfiout a drying agent, such as molecular sieves or magnesium 
sulfate, and with a reducing agent, such as sodium triacetoxyborohydride 
(NaBH(0Ac)3) or sodium cyanoborohydride (NaCNBHa), in a solvent or a mixture of 
solvents, such as acetic acid and/or dichoromethane, at 0 ''C to room temperature to 
obtain the compound of formula F-1 4, wherein, for example, R12 and R13 taken 

20 together with the nitrogen atom are piperidinyl, each R' is H, and wherein the other 
variables are as described in the Summary above. 

The protected compound of formula F-1 3 wherein R^ is, for example, - 
CH2OTBDMS is prepared from the aldehyde of formula F-4 by Wittig coupling as 
described above. This compound is deprotected to the alcohol by using 

25 tetabutylammonium fluoride in a solvent, suc^ as tetrahydrofuran. This alcohol 

wherein Rf2 is CH2OH is reacted with methanesutfonyl chloride, diisopropylethylamine 
and a primary or secondary amine, such as morpholine, to give the compound of 
fomnula F-1 4 wherein Riaand R13 taken together are, for example, morpholinyl, each 
R' is H and the other variables are as described in the Summary at)Ove. 

30 The compound of formula F-10 wherein Rf is CHO and the other variables are 

as described in the Summary above (Vifhich is prepared as described above) Is 
treated wth an amine, (NHRiaRta. for example, piperidine), with or without a drying 
agent, such as molecular sieves or magnesium sulfate, and with a reducing agent, 
such as sodium triacetoxyborohydride (NaBH(0Ac)3) or sodium cyanoborohydride 
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(NaCNBHs), In a solvent or a mixture of solvents, such as acetic acid and/or 
dichoromethane, at 0 ^'C to room temperature to obtain the compound of fcmriula F- 
15, wherein, for example, R12 and R13 taken together with N are pipendinyl, R' is H 

and the other variables are as desciibed in the Sumnnary above. The compounds of 
5 formula F-15. wherein R' and R' taken together to fonn =0, may be prepared by 
procedures analogous to those described above. 

Scheme G 




10 Scheme G 

IhQ dompo jnd of fomrtule G-1 wherein Z is NH2 and the other variables are 
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as defined in the Summary above (\fttiich is prepared according to the procedures in 
Schemes A and H) is reached with an aldehyde or ketone such as Ri2C(0)Ri3 and 
with sodium tria(^tO)^borohydride (Na(0Ac)3BH) or sodium cyanoborohydride 
(NaCNBHa) as reducing agents to give the reductive amination product of formula G- 
5 2 wherein Zi is N and the other variables are as defined in the Summary above. 
MemativeSy. the a)mpound of formula G-2 is prepared from the compound of 
fonmula G-1 by other reductive amination methods known in the art, suc^ as those 
disclosed for me preparation of the compound of fomrtula B-4 in Scheme B above.. 

The (impound of formula G-1 wherein Z^ is NH2 or OH is reaped witii a 

10 erupting reagent, such as 1,3<iimethylaminopropyl-3-ethylcarbod;imide (EDC) or 
dit^dohexyl carbodiimide (DCC) and hydroxybenzotriazole hydrate (HOBt). and a 
base, such as 4-dimethylaminDpyridine (DMAP) or triethyiamine, in an aprotic soivent. 
such as methylene diloride, and an acid to give the compound of fomnula G-3 
wherein Zi is O or NR12, Rg is for example, alkyi and the other variables are as 

15 defined in the Summary above. Alternatively, the compound of formula G-3 is 
obtained from the compound of formula G-1 by standard acylation, such as treating 
the compound of formula G-1 with a base, sudi as pyridine, and an acyl halide or 
acid anhydride in an aprotic solvent to give the compound of formula G-S. 

The compound of formula G-4 wherein Zi is O or NR12 and the other variables 

20 are as defined in the Summary above is obtained from the compound of fomiula G-1 
according to the procedures described in Scheme B, sudi as the preparation of the 
carbamate of fomriula B-2 wherein Rb is -C(0)NRi2Ri3. Altematively, the compound 
of formula G-4 wherein Zi is NHBoc is reacted with a base, such as n-BuLi, in an 
aprotic solvent and an amine to give the compound of fomiula G-4 wherein Zi is NH. 

25 The compound of the formula G-1 is reacted with the compound of fonmula 

RgiSOaCI and a base, such as triethyiamine, in an aprotte solvent, such as THF, to 
give the compound of formula G-5 wherein Zi is O or NR12. Rgi is. for example. alkyI 
and the other variables are as defined in the Summary above. 

The compound of formula G-1 wherein Zi is -NH2 and the other variables are 

30 as defined in the Summary above is reacted with (IMe2NCH=N)2 in an aprotic solvent 
such as toluene and with an add, such as p-toluenesutfonic add, to give the 
compound of fonmula G-S wherein the variables arc as defined !n the Suhnmary 
above. 
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Scheme H 




Scheme H 

The compound of formula H-1 wherein the variables are as described in the 
Summary above (which is prepared by the procedures in Scheme A above) is 
5 reacted with reagents sudi as P(Rh2)3CH2Ri2 or PO(ORii2)2CH2Ri2 wherein Rh2 is 
lower alkyi or aryl and the other variables are as defined in the Summary above and a 
base such as lithium diisopropylamide (LDA) or sodium hydride (NaH) in an aprotic 
solvent, such as THF or DMF, to give the compound of fomiula H-2 wherein Z is CH, 
and Ri2 and the other variables are as defined in the Summary above. 
10 The oompound of fomrula H-1 is reacted with the compound of fomrtula 

H2NOR12 or its hydrochloride salt in ethanol or methanol, with or without sodium 
acetate (NaOAc), at room temperature or at tha rafJuxing temperature of the soivent. 
to give the compound of formula H-2 wherein Z is N, and R12 and the other variables 
are as defined in the Summary above. 
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The compound o! formula H-1 is reacted with RhOH wherein is. for 
example, lower alky) or ethylene glycol, and an acid such as p-toluenesulfonic acid in 
an aprotic %Ivent such as toluene at reflux temperature under Dean-Stari^ trap to 
remove water to give the compound of the formula H-3 wherein Rn is, for example, 
5 tower alkyl or wherein R^'s taken togetiier with flie two oxygen atoms form, for 
example, 1,3-dioxoIane, and the other variables are as defined in the Summary 
above. 

The compound of the fonnula H-2 wherein Z is CH, R12 is, for example, alkyl 
and the other variables are as defined in the Summary above is reacted with Ha. and 
10 Pd/C or other reagents as described by P. N. Rylander in HvdroQenation Methods , 
Academic Press. New York, 1985 in a solvent, such as methanol, to give the 
compound of fomriula H-4 wherein Z is CH. R12 is. for example, alkyl, and the other 
variables are as defined In the Summary above. 

The compound of the formula H-2 wherein Z is N, R12 is, for example, alkyl 
15 and the other variables are as defined in the Summary above is reacted with 
hydrochloric acid in methanol and borane-trimethyl-amine complex (MesN BH3) or 
other reducing reagents to give the compound of formula H-4 wherein Z is NH. R12 Is 
alkyl and the other variables are as defined in the Summary above. 

ARematively, the compound of fomriula H-4 is obtained from the compound of 
20 fonmula H-2 by other hydrogenation procedures which are known and available in the 
art. 

The compound of fomnula H-1 is reacted with trimethylsulfonium iodide 
((CH3)3S^0 or trimethylsulfoxonium iodide ((CH3)3S^->OI') and a base, such as 
potassium t-butoxide, in an aprotic solvent such as DMF to give the compound of 
25 formula H-5 wherein the variables are as defined In the Summary above. 
Alternatively, the compound of fomnula H-5 is obtained from the compound of fonmula 
H-1 by an analogous method to that illustrated in Comprehensive Organic 
Transfomiation . R.C. Larock, VCH Publishers Inc. (1989). pp. 468-470. 

The compound of formula H-1 is reacted with Rs-Metal, such as R3LJ, RaMgBr 
30 or RsMgCI, wherein R3 is, for e)^mple. alkynyl or alkyl in an aprotic solvent such as 
THF at tow temperature to give the compound of formula H-6 wherein R3 is alkynyl or 
alkyl and the other variables are as defined in the Summary above. 

The compound of formula H-1 is reacted with TMSCF3 and TBAF as 
described in G.A. Otah et al.. JAm.Chem.Soc. (1989) 111, 393. to give the 
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ccmpound of formula H-6 v^erein R3 is -CF3 and the other variables ar© as defined in 
the Summary above. Alternatively, the compound of fonmula H-1 is treated with other 
-CF3 nucleophiles which are known and available in the literature induding. but not 
[imited to, that disclosed by J. Russell, N. Roqu^, Tetrahedron, 1998, 54, 13771- 
5 13782. 

Alternatively, tt^e impound of formula H-5, wherein ttte variables are as 
defined in the Summary above, is reacted with Ra-Metal such as RsLi, RsMgBr, or 
RsMgCI wherein R3 is. for emmplB, alkyi in an eyprotic solvent such as THF at low 
temperature to give the rampound of formula H-6 wherein R3 is, for example, -CH2- 

10 aikyi, and the other variables are as defined in the Summary above. Alternatively, the 
compound of fonmula H-5 wherein the variables are as defined in the Summary 
above is reacted with Ra-X-Metal. such as RaONa, RaSNa, RaOK. RaOLi or RsSLi 
wherein R3 is, for example, alkynyl and X is O or S in an aprotic solvent such as THF, 
at room temperature to the refluxing temperature of the solvent used, to give the 

15 compound of the fomnula H-6 wherein R3 is, for example, -0-CH2-alkynyl or -S-CHg- 
alkynyl and the other variables are as defined in the Summary above. Alternatively, 
the compound of formula H-5 wherein the variables are as defined in the Summary 
above is reacted with an amine in an aprotic solvent such as THF, at room 
temperature to the refluxing temperature of the solvent used, to give the compound of 

20 the fomiula H-6 wherein R3 is -CHg-NRiaRia and the other variables are as defined in 
the Summary above. 

The compound of fomnula H-6 wherein Ra Is alkynyl and the other variables 
are as defined in the Summary above is reacted with H2, Pd/C, or PtOa to give the 
corresponding saturated alky! product. The compound of fomnula H-6 wherein R3 is 

25 alkynyl and the other variables are as defined in the Summary above is reacted with 
UAIH4 in an aprotic solvent such as THF to give the conresponding trans-alkenyl 
product. The compound of formula H-6 wherein R3 is alkynyl and the other variables 
are defined in the Summary above is reacted with H2 and Undlar catalyst to give the 
corresponding cis-alkenyl product. AKematively, these compounds are obtained 

30 using other conditions as described in Modem Svnthetic Reactions . Herbert O. 
House, Ed.. Chapters 1 & 2, 

The compound of formula H-6 wherein R3 is hydroxyaJky} and the other 
variables are as defined in the Summary above is reacted with an acid such as p- 
toIuenesuKonic acid in an aprotic solvent such as toluene at reflux temperature to 
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give the compound of formula H*7 wherein n ts 1 or 2 and the other variables are as 
defined in the Sumntary above. Aitematlvety, the compound of fomnula H-8 wherein 
R3 contains a tea>fing group such as halogen^ mesylate, tosyiate or triflate and the 
other variables are as defined in the Summary above is reacted with a base such as 
5 NaH in an aprotlc solvent such as THF to give the compound wifra the fomriula H-7 
wherein n is 1 or 2 and the other variables are as defined in the Summary above. 

The conrtpound of formula H-6 wherein the variables are as defined in the 
Summary above is reacted with a base such as EtsN or NaH and RmX wherein, for 
example, Rm is metiiyl and X is halogen or other leaving group in an aprotic solvent 

1 0 sudi as THF or methylene chloride to give fte compound of formula H-8 wherein, for 
example, R^ is methyl and the other variables are as defined in the Summary above. 
Alternatively, the compound of fomnula H-6 wherein the variables are as defined in 
the Summary above is reacted with NgCHRhi. wherein, for example, Rm is methyl, 
and Rh(0Ac)3, in an aprotic solvent such as methylene dilorideto give the compound 

15 of formula H-8 wherein, for example. Rhi is methyl and the other variables are as 
defined in the Summary above. 
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Scheme i 




Scheme I 

The compound of fomnula 1-1 wherein R i is, for example, benzyl, and wherein 
5 m is one, is prepared as described in L.M. Fuentes, G.L. Larson, Tetrahedron Lett. 
1982, 23 (3), pp. 271-274. The compound of formula 1-1 wherein R} is, for example, 
benzyl, and wherein m is two, is prepared as described in A. Ijima, K. Takeshi, Chem 
Pharm, Bui 1973, 21(1), pp. 215-219. The compound of formula 1-1 and the 
compound of fonmula 1-2 (which is commercially available) (or a salt of the compound 
10 of fomiula 1-2, such as the hydrobromide or hydrochloride salt) are reacted in a 
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soSvent, suc^ as isopropano)» at between 200^0 and 300 °C to obtain the compound 
of fomtula 1-3 wherein Rto is hydroxy and the ottier variables are as described in ttie 
Sumnrrary above. 

The compound of formula 1-3 wherein Rio is hydros and the other variables 
5 are as described in the Summary above, which is in a solvent, such as DMF, is 
reacted with a base, such as potas^um t-butO}dde in t-butanol, and an electrophila, 
such as benzyl bromide, at O^C to lOO^'C to obtain the compound of formula 1-3 
wherein Rto is, for example, -0-benzyl. 

The Mmpound of fomrtula 1-3 v\tfierein Rio is. for example, -O-benzyl, and the 

10 other variables are as defined in the Summary above, which is in a solvent, such as 
THF, is treated with 2 eq. of a strong base, such as lithium diisopropylamide in THF, 
at -7B^C to O^'C, and is then treated \Adth an electrophile, sudi as methylchloroformate 
(CICOOMe), at -78'' to O"" C. A second electrophile, such as propyl iodide, is added 
and the resulting mixture heated to between O^'C to 55®C to give the compound of 

15 formula M wherein, for example, Rio is -O-benzyl, Ra is propyl, Rh is methoxy and 
the other variables are as defined in the Summary above. 

The compound of formula 1-4 wherein, for example, Rio is -O-benzyl, R3 is 
propyl. Rii is methoxy and the other variables are as defined in the Summary above is 
hydrogenated to obtain the compound of formula 1-4 wherein, for example, Rio is 

20 hydroxy, R3 is propyl, Rji is methoxy and the other variables are as defined in the 
Summary above, using ammonium formate(NH/HCOO-) in methanol and a 
palladium on carbon catalyst at refluxing temperatures. The compound of formula 1-5, 
which is prepared below, wherein, for example, Rio is -O-benzyl or -0-methyl, R3 is 
propyl and the other variables are as defined in the Summary above, is treated with 

25 boron tribromide (BBra) in methylene chloride at -78 ®C to room temperature to obtain 
the corresponding compound wherein Rio is hydroxy. Likewise, the compound of 
fomiula 1-6, which is prepared below, wherein, for example, Rio is -O-benzyl, R3 is 
propyl and the other variables are as defined above, is cleaved under similar 
conditions. A variety of other hydrogenating agents and conditions are known and 

30 available in the art. such as using H2 on a palladium on cart>on catalyst in methanol. 

The compound of formula 8-4 wherein, for example, Rto is -O-bsnzyl, R3 is 
propyl, Rii is methoxy and the other variables are as defined in the Summary above, 
is reacted with a reducing agent, such as lithium aluminum hydride (LiAIH4), in a 
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solvent, such as THF, at 0 ""C to refluxing temperatures to obtain the compound of 
formula 1-5 wherein, for example. Rto ^s -O-benzyl, R3 is propyl and ttte other 
variables are as defined in the Summary above. 

The impound of fonmula 1-4 wherein, for example, Rto is -O-benzyl, R3 is 
5 propyl, R:i is methoxy and the other variables are as defined in the Summary above, 
!s reacted with a reducing agent, such as lithium borohydride (LiBH4), in a solvent, 
such as THF, at 0**C to room temperature to obtain the compound of formula 1-6 
wherein, for example, Rio is -O-benzyl, R3 is propyl and the other variables are as 
defined in the Summary above. A variety of ottier esterifying (X)nditions are known 

1 0 and avails^Ie in the art. 

The compound of formula 1-7 (which is prepared by procedures described in 
Scheme A) is reacted with thallium trinitrite.3H20 in a solvent, such as mettiylene 
chloride to obtain the acid of formula 1-8 wherein R© is H and wherein, for example, 
Ri-X- is benzyl and Rio is CH3-C(0)-0-, and wherein these variables are further 

1 5 defined in the Summary above. 

The acid of formula 1-8 wherein Ri2 is H and wherein, for example, RrX- is 
benzyl and Rio is CH3-C(0)-0-, and wherein these variables are further defined in the 
Summary above, is reacted with an alcohol, such as methanol, and catalytic acid, 
such as sulfuric acid, at 0 °C to reflux to obtain the ester of formula 1-8 wherein Rjg is 

20 methyl and wherein, for example, Ri-X- is benzyl and Rio is hydroxy, and wherein 
these variables are further defined in the Summary above. 
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Scheme J 




J-6 

Scheme J 

The compound of formula J-1 wherein the variables correspond to those in 



the Summary above (see scheme A for its preparation) is reacted with a base such 
5 as sodium methoxide, in a protic solvent such as methanol, and methyl acrylate to 
give the compound of formula of J-2 wherein the variables conrespond to those in the 
Summary above. Alternatively, the compound of fomnula of J-1 is prepared using the 
conditions described in Scheme A for the preparation of the compound of fomnula A-2 
from the compound of fomnula A-1 . 

10 The compound of fomnula of J-2 wherein the variables conrespond to those in 

the Summary above is reacted with a base such as sodium carbonate in a protic 
solvent or mixed solvents such as methanol/water at 90''C to yield the compound of 
formula J-3 wherein the variables correspond to those In the Summary above. 
Aitemativesy, the compound of fcfmii!a J-2 is hydroSyzed by the methods menticmed 

15 in Protecting Groups in Organic Svnthesis . Second Edition, T.W. Greene and P.G.M. 
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Wuts, John Wiley and Sons, Inc. (1991) to give the corresponding free acid of 
formula J-3 wherein the variables correspond with those in the Summary above. 

The compound of formula J-3 wherein the variables correspond wi^ those in 
the Sum.mary above is reacted with a reducing agent, such as sodium borohydride in 
5 a prctic divert such as ethane! to give the compound of the formula J-4 wherein the 
variables are as defined in the Summary above. Alternatively, the compound of the 
fomrtula J-4 is prepared from the compound of formula J-3 according to o^er 
reducing metttods described in Modem Svnthetic Reactions . Chaptei^ 2-3, pp. 45- 
227, Herbert O. House, ed., Academic Press, New Yortc (1985). 

10 The impound of formula J-5 wherein tiie variables are as defined in tho 

Summary above is prepared from the compound of formula J-4 using BBra or BCIa 
and tetrabutylammonium iodide or dimethylboron bromide in an aprotic solvent, such 
as dichloromethane or toluene, at -78 to room temperature. 

The compound of formula J-6 is prepared from the compound of J-5 using the 

15 conditions described in Scheme H for the preparation of the compound of formula H- 
6 from the compound of formula H-1 . 
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SchemeK 




K.14 F K-15 F 



wo 00/66522 



PCT/IBOO/00366 



-79- 
Scheme K 

All compounds in this Sdieme c^n serve as intermediates for Schemes A-3, 
B, C, F, G. orH. 

The compound of fomiula K-1 (prepared as de^ribed in Scheme A-3), 
5 wherein Rio is halogen, hydrogen, carboxylate, methyl etfter, or benzyi ether or is as 
described in the Summary above, Rk is, for example, lower alkyl or wherein R^s 
taken together are cyclic lower alky!, and all other variables are as described in the 
Summary above, is treated with a hydroboratlon reagent, such as BH3 in THF, in an 
aprotic solvent, such as THF or dioxane. from 0**C to 60**C and then treated with an 

10 oxidizing agent, such as hydrogen peroxide and aqueous sodium hydroxide, from 
0*^C to eO'^C to give the compound of formula K-2. Alternatively, the (x>mpound of 
formula K-2 is prepared from ttie compound of fomiula K-1 by other methods known 
in the art, as exemplified in Ck>mprehensive Oroanic Transformations . R.C. Larock, 
VCH Publishers Inc. (1989), pp. 497-498. 

1 5 The compound of fomr^ula K-2, wherein Rk, is halogen, hydrogen, carboxylate, 

methyl ether, or benzyl ether or is as described in the Summary above, Rk is, for 
example, lower alkyl or wherein Rk's taken together are cyclic lower alkyl, and all 
other variables are as described in the Summary above, is treated with a fluorinating 
agent, such as diethylaminosulfur trifluoride (DAST), in an aprotic solvent, such as 

20 diglyme, from O^'C to eO'^C, depending on the nature of the solvent used, to give the 
compound in formula K-5. Alternatively, the compound of formula K-5 is prepared 
from the compound of formula K-2 by other halogenatlon methods known in the art, 
as exemplified in Comprehensive Organic Transfomnations . R.C. Larock, VCH 
Publi^ers Inc. (1 989), pp. 353-363. 

25 The compound of fonmula K-2, wherein Rio is halogen, hydrogen, carboxylate, 

methyl ether, or benzyl ether or is as described in the Summary above, Rr is, for 
example, lower alkyl or wherein R^'s taken together are cyclic lower alkyl, and all 
other variables are as described in the Summary above, is treated v\flth an oxidizing 
agent, such as (nPr)3NRu04 and N-methylmorpholine-N-oxIde, in a solvent, such as 

30 dichloromethane, from 0°C to 60°C, depending on the nature of the solvent used, to 
give the compound in formula K-3. AltematVeSy, th© compound of formula K-3 is 
prepared from the compound of formula K-2 by other oxidation methods known in the 
art, as exemplified in Comprehensive Oroanic Transformations . R.C. Larock, VCH 
Publishers Inc. (1989), pp. 604-614. 
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The compound of formula K-3, wherein Rto is halogen, hydrogen, earboxylate, 
methyl ether, or benzyl ether or is as described in the Summary above, is, for 
example, fewer alkyl or wherein Rr's teiken together are (^ctic lower alky!, and a!l 
other variables are as described in the Summary above, is treated vdth a fluorinating 
5 agent, such as diettiy!aminosu!fur trifluoride (DAST), in an aprotic solvent, such as 
diglyme, from 0''C to 60*C. depending on the nature of the solvent used, to give the 
compound in fomnula K-6. Alternatively, the compound of fomrtula K-6 is prepared 
from the compound of fomnuia K-3 by other halogenation methods known in the art, 
as exemplified in Comprehensive Omanic Transfomnations . R.C. Larock, VCH 

1 0 Publishers Inc. (1 989), pp. 353-363. 

The compound of fomnula K-1, wherein Rio is halogen, hydrogen, carbonate, 
methyl ether, or benzyl ether or is as described in the Summary above, R^ is, for 
example, tower alkyl or wherein Rr's taken together are cyclic lower alkyl, and all 
other variables are as described in the Summary above, is treated with an oxidizing 

15 agent capable of aliylic oxidation, such as selenium dio)dde (SeOa) and/or f-butyl 
hydrogen peroxide or chromium trioxide, in a solvent, such as dichloromethane, from 
0°C to 60X, depending on the nature of the solvent used, to give the compound of 
fonmula K-4. Alternatively, the compound of fomiula K-4 is prepared from the 
compound of formula K-2 by other oxidation methods known in the art, as exemplified 

20 in Comprehensive Organic Transfomnations . R.C. Larock, VCH Publishers Inc. 
(1989). pp. 592-593, 

The compound of fomiula K-4, wherein R^ is, for example, lower alkyl or 
wherein Rk's taken together are c^dic lower alkyl, and the other variables are as 
described in the Summary above, is reduced using Pd(0H)2 on carbon or other 

25 reagents, such as platinum oxide or rhodium on aluminum oxide (see P.N. Rylander 
in HvdroQenation Methods . Academic Press, New Yoric, 1985; Herbert 0. House in 
Modern Svnthetic Reactions. Chapter 1, pp. 1-45; and John Fried and John A. 
Edwards in Organic Reactions in Steroid Chemistry . Chapter 3. pp. 111-145) under 
15 to 1000 p.s.i (which Is about 1 to about 133 atm) H2 pressure In a solvent, such as 

30 toluene, f-butyl methyl ether, or ethanol, from 0**C to BO'^C, depending on the nature 
of ^e solvent used, to give the impound in fonmuia K-7. 

The compound of formula K-7, wherein Rio is halogen, hydrogen, carboxylate, 
methyl ether, or benzyl ether or Is as described in the Summary above, Rk is, for 
example, lower alkyl or wherein RrS taken together are cyclic lower alkyl, and all 
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other variables are as described in the Summary above, ts treated with a reducing 
agent, such as sodium borohydride or lithium aluminum hydride, in a solvent, such as 
methanol or THF, from -78*C to 60^C, depending on the nature of the reduclant 
and/or solvent used, to give the impound in formula K-9, wherein R? is hydrogen. 
5 Alternatively, tiie compound of fonmula K-9 is prepared from the Mmpound of formula 
K-4 by other reduction me^ods known in the art. as exemplified in Comprehensive 
Organic Transformations , R.C. Larock, VCH Publishers Inc. (1989). pp. 527-547. 
Alternatively, the compound of fomnula K-7. wherein Rto is halogen, hydrogen, 
(^rboxytate, methyl ether, or benzyl ether, or is as described in the Summary above, 

10 Rk is. for example, (ower alkyl or wherein R^'s taken together are cyclic (ower alky], 
and all other variables are as described in the Summary above, is treated v\^h Rr 
metal, such as RrLi. RyMgBr, or RyMgCI, wherein R7 is, for example, alkyl, in an 
aprotic solvent, such as THF or diethyl ether from -78 to 60 ""C, depending on the 
nature of Rrmetal and/or solvent used, to give the compound in formula K-9, wherein 

1 5 R7 is, for example, alkyl. 

The compound of formula K-3. wherein Rio is halogen, hydrogen, carboxylate, 
methyl ether, or benzyl ether or is as described in the Summary above, Rk is, for 
example, lower alkyl or wherein R^'s taken together are cyclic lower alkyl. and all 
other variables are as described in the Summary above, is treated with a reducing 

20 agent, such as sodium borohydride or lithium aluminum hydride, in a solvent, such as 
methanol or THF, from -78''C to 60*^0, depending on the nature of the reductant 
and/or solvent used, to give the compound in formula K-8, wherein R,5 is hydrogen. 
Alternatively, the compound of fonfuula K-8 is prepared from the compound of formula 
K-3 by other reduction methods known in the art, as exemplified In Comprehensive 

25 Oroanic Transfomiations . R.C. Larock, VCH Publishers Inc. (1989), pp. 527-547. 
Alternatively, the compound of formula K-3, wherein Rio is halogen, hydrogen, 
carboxylate, methyl ether, or b^zyl ether or is as described in the Summary above, 
Rk is, for example, lower alkyl or wherein Rk's taken together are cyclic lower alkyl. 
and all other variables are as described in the Summary above, is treated with R15* 

30 metal, such as RisU, RisMgBr, or RisMgCI, wherein R15 is, for example, alkyl, in an 
orotic soSvent, such as THF or diethyl ether from -78^*0 to 60°C, depending on the 
nature of Ris-metal and/or solvent used, to give the conpound in formuia K-8, 
wherein Ris is, for example, alkyl. 
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Th© compound of formuia K-7, wherein Rto is halogen, hydrogen, carboxyiate, 
methyl ether, or benzyl ether or is as described in the Summary above, Rk is, for 
example, lower alkyl or wherein Rr's token together are lower alkyl, and all other 
variables are as described in Hie Summary above, is converted to its anion with a 
5 base, such as sodium hydride, sodium methoxide, or lithium diisopropylamide. in a 
solvent, such as THF or DMF from -78*^C to SO'^C, depending on ttie nature of the 
base and solvent used. The reaction mixture is treated with an allcylating agent of 
formula R14-X. wherein R14 is, for example, alkyl and X is a lea\^ng group (see 
Francis A. Carey, in Advanced Oroanic Qiemistrv . Part A, Chapter 5.6 for examples) 

10 to give the compound of fonmula K-10, wherein R14 and R15 are, for example, alkyl or 
hydrogen or mixtures thereof. 

The compound of formula K-3, wherein Rio is halogen, hydrogen, cari^oxylate, 
methyl ether, or benzyl ether or is as described in the Summary above, Rk is, for 
example, lower alkyl or wherein Rr s taken together are cyclic lower alkyl. and all 

15 other variables are as described in the Summary above, is converted to its anion with 
a base, such as sodium hydride, sodium methoxide, or lithium diisopropylamide, in a 
solvent, such as THF or DMF from -78°C to 60°C, depending on the nature of the 
base and solvent used. The reaction mixture is treated with an alkylating agent of 
formula R7-X, wherein R7 is, for example, alkyl and X is a leaving group (see Francis 

20 A. Carey, in Advanced Organic Chemistrv . Part A, Chapter 5.6 for examples) to give 
the compound of fomiula K-11, wherein R7 and Rie are, for example, alkyl or 
hydrogen or mixtures thereof. 

The compound of fomnula K-10, wherein Rio is halogen, hydrogen, 
carboxyiate, methyl ether, or benzyl ether or is as described in the Summary above, 

25 Rk Is. for example, lower alkyl or wherein Rr s taken together are cyclic lower alkyl, 
and all other variables are as described in the Summary above, is treated v^th a 
reducing agent, such as sodium borohydride or lithium aluminum hydride, in a 
solvent, such as methanol or THF, from -78**C to eo^'C. depending on the nature of 
the reductant and/or solvent used, to give the compound of fomnuta K-12, wherein R7 

30 is hydrogen. Alternatively, the compound of formula K-12 is prepared from the 
compound of formula K°10 by other reduction methods known in the art, as 
exemplified in Comprehensive Organic Transfonmations . R.C. Larock. VCH 
Publishers Inc. (1989), pp. 527-547. Alternatively, the compound of fomnula K-10, 
wherein Riq is halogen, hydrogen, cart)Oxylate, methyl ether, or benzyl ether or is as 
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described in the Summary above, Rj, is, for example, lower a!kyl or wherein R^'s 
taken together are cyclic tower alkyl, and all other variables are as described In the 
Summary above, is treated v\«th Rrmetal, such as RyLi, RyMgBr, or RyMgCI, wherein 
R7 is, for example, alky!, in an aprotic solvent, such as THF or dietfiyl ether from -78 
5 ^'C to 60 ^'C, depending on fte nature of Rrmetei and/or solvent used, to give the 
compound of fomnula K-12, wherein R7 is, for example, ^kyl. 

The compound of fomiula K-11, wherein Rio is halogen, hydrogen, 
carboxylate, methyl ether, or benzyl ether or is as described in the Summary above, 
Rk is, for example, lower alkyl or wherein R^'s taken togetfter are cydic lower alkyl, 

10 and all other variables are as described in ^e Summary above, is treated with a 
reducing agent, such as sodium borohydride or lithium aluminum hydride, in a 
solvent, such as methand or THF, from -78*^C to ^C, depending on the nature of 
the reductant and/or solvent used, to give the compound of formula K-13, wherein R15 
is hydrogen. Alternatively, the compound of fomiula K-13 is prepared from the 

15 compound of fonnula K-11 by other reduction methods known in the art, as 
exemplified in Comprehensive Organic Transfomiations . R.C. Larock, VCH 
Publishers Inc. (1989). pp. 527-547. Alternatively, the compound of formula K-11, 
wherein Rio is halogen, hydrogen, cart)oxylate, methyl ether, or benzyl ether or is as 
described in the Summary above, Rk is, for example, lower alkyl or wherein Rr's 

20 taken together are cyclic lower alkyl, and all other variables are as described in the 
Summary above, is treated with Ris-metal, such as RisLi, RisMgBr. or RisMgCI. 
wherein R15 is, for example, alkyl, in an aprotic solvent, such as THF or diethyl ether 
from -78*'C to eo^'C, depending on the nature of Ris-metal and/or solvent used, to 
give the compound of formula K-13, wherein R15 is, for example, alkyl. 

25 The compound of fonnula K-7, v^erein Rio is halogen, hydrogen, carboxylate, 

methyl ether, or benzyl ether or is as described in the Summary above, Rk is, for 
example, lower alkyl or wherein Rk's taken together are cyclic lower alkyl. and all 
other variables are as described in the Summary above, is treated with a fluorinating 
agent, such as diethytaminosulfur trifluoride (DAST), in an aprotic solvent, such as 

30 diglyme, from O't) to GO'^C, depending on the nature of the solvent used, to give the 
compound In fcmnuia K-14. AStemativeiy, the impound of formula K-14 is prepared 
from the compound of fonmula K-7 by other halogenation methods known in the art, 
as exemplified in Comprehensive Organic Transfonmations . R.C. Larock, VCH 
Publishers Inc. (1989), pp. 353-363. 
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The compound of formula K-9„ wherein Rto is hatogen, hydrogen, caitoxylate, 
methyl ether, or benzyl ether or is as described in tfie Summary above, Rx is, for 
example, lower alkyl or wherein Rk' s taken together are cyclic lower atkyi, and all 
o^er variables are as described in the Summary above, is treated vwth a flaorinating 
5 agent, such as dlethylamJnosuIfur trifluoride (DAST), in an aprotic solvent, such as 
diglyme, from 0°C to 60°C, depending on the nature of the solvent used, to give the 
compound in formula K-15. Alternatively, the compound of fonmula K-15 is prepared 
from the compound of formula K-9 by other hatogenation methods known in the art, 
as exemplified in Comprehensive Organic Transfomrtations . R.C. Larock, VCH 

1 0 Publishers Inc. (1 989), pp. 353-363. 

Some of the preparation methods useful for the preparation of the 
compounds described herein may require protection of remote functionaiity (e.g., 
primary amine, secondary amine, carboxyl in Fonmula I precursors). The need for 
such protection will vary depending on the nature of the remote functionality and the 

1 5 conditions of the preparation methods. The need for such protection is readily 

determined by one skilled in the art. The use of such protection/deprotection methods 
is also within the skill in the art. For a general description of protecting groups and 
their use, see T.W. Greene, Protective Groups in Oroanic Synthesis . John Wiley & 
Sons. NewYori<. 1991. 

20 The subject invention also includes isotopically-labelled compounds, which 

are identical to those recited in Formula I, but for the fact that one or more atoms are 
replaced by an atom having an atomic mass or mass numt)er different from the 
atomic mass or mass number usually found in nature. Examples of isotopes that can 
be incorporated into compounds of the invention include isotopes of hydrogen, 

25 carbon, nitrogen, oxygen, phosphorous, fluorine and chlorine, such as ^H, ^H, ^^C, 
14^^ i5|y,^ i8q^ i7q^ 3ip^ 32p^ 35g^ i8p^ 38q|^ respeclively. Compounds of the present 

invention, prodrugs thereof, and pharmaceutically acceptable salts of said 
compounds and of said prodrugs which contain the aforementioned isotopes and/or 
other isotopes of other atoms are within the scope of this invention. Certain 
30 isotopically-labelled compounds of the present invention, for example those into 
which radioactive isotopes such as and ^^C are incorporated, are useful in drug 
and/or substrate tissue distribution assays. Tritiated, i.e., ^H, and cariDon-14, i.e., ^"^C, 
isotopes are particularly preferred for their ease of preparation and detectability. 
Further, substitution with heavier isotopes such as deuterium, i.e., ^H, can afford 
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certetin therapeutic advantages resulting front greater me^bolic stability, for example 
increased In vivo half-life or reduced dosage requirements and, hence, may be 
preferred in some circumstances. Isotopically labelled impounds of Formula I of 
tftis (nver^tion and prodmgs thereof can generally be prepared by carrying out the 
5 prcK^ures disclosed in the Schemes and/or in flie Examples below, by ^bstitutlng a 
readily available isotopically labelled reagent for a non-isotopically labelled reagent. 

Any of the compounds and prodrugs of Oie present invention can be 
synthesized as phanmaceutically acceptable salts for incorporation into various 
pharmaceutical compositions. As used herein, phamiaceutically acceptable salts 

10 include, but are not limited to, hydrochloric, hydrobromic, hydroiodic, hydrofluoric, 
sulfuric, sulfonic, citric, camphoric, maleic, acetic, lactic, nicotinic, nitric, suojinic, 
phosphoric, malonic, malic^ salicyclic, phenylacetic. stearic, palmitic, pyridine, 
ammonium, piperazine, diethylamine. nicotinamide, fonnic, fumaric, urea, sodium, 
potassium, calcium, magnesium, zinc, lithium, cinnamic, methylamino, 

15 methanesulfonic, picric, p-to!uenesulfonic, naphthalenesulfonic, tartaric, triethylamino, 
dimethylamino. and tris(hydroxymethyl)aminomethane. Additional pharmaceutically 
acceptable salts would be apparent to one of ordinary skill in the art. Where more 
than one basic moiety exists, Uie expression includes multiple salts (e.g., di-salt). 

Some of the compounds of this invention are acidic and they form a salt with 

20 a phanmaceutically acceptable cation. Some of the compounds of this invention are 
basic and they form a salt with a phamiaceutically acceptable anion. All such salts, 
including di-salts, are within the scope of this invention and they can be prepared by 
conventional methods. They can be prepared simply by contacting the acidic and 
basic entities, in either an aqueous, non-aqueous or partially aqueous medium. For 

25 example, the mesylate saK is prepared by reacting the free base fonm of the 
compound of Formula I with methanesulfonic add under standard conditions. 
Likewise, the hydrochloride salt is prepared by reacting the free base form of the 
compound of Fomnula I with hydrochloric add under standard conditions. The salts 
are recovered either by filtration, by predpitation v^th a non-solvent followed by 

30 filtration, by evaporation of the solvent, or, in ti^e case of aqueous solutions, by 
lycphiiization, as appropriate. 

In addition, when the compounds and prodrugs of the present invention form 
hydrates or solvates, they are also within the scope of the present invention. 
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The compounds and prc«Irugs of the present invention also includes 
racennates, stereoisonners and mixtures of these compounds, including isotopicaliy* 
labeled and radio-labeled compounds. Such isomers can be isolated by standard 
resoIuHon techniques, Lnduding fractional crys^Iiization and chiral column 
5 chromatography. 

For instance, the compounds of the present invention have asymmetric 
carbon atoms and are therefore enantiomers or diastereomers. Diasteromeric 
mixtures can be separated into ttieir individual diastereomers on tfte basis of their 
physical/chemical differences by me^ods known in the art, for example, by 
10 chromatography and/or fractional crystallization. Enantiomers can be separated by 
converting the enantiomeric mixture into a diasteromeric mixture by reaction with an 
appropriate optically active compound (e.g., alcohol), separating the diastereomers 
and converting (e.g., hydrolyzing) the individual diastereomers to the corresponding 
pure enantiomers. All such isomers, including diastereomers, enantiomers and 
1 5 mixtures thereof are considered as part of this invention. 

The following configurations of the compounds of the present invention (as 
represented by simplified structures) are preferred, with the first configuration being 
more preferred: 





R2 


R2 




^ J ^ D vj 


^""R3 








"10 


Rio 





20 Also, the compounds and prodrugs of the present invention can exist In 

several tautomeric forms, including the enol fomi, the keto form and mixtures thereof. 
All such tautomeric fomns are included within the scope of the present invention. 

The QR agonists, partial agonists and antagonists of the present invention 
can be used to Influence the basic, life sustaining systems of the body, including 

25 carbohydrate, protein and lipid metabolism, electrolyte and water balance, and the 
functions of the cardiovascular, kidney, central nen/ous, immune, skeletal muscle and 
other organ and tissue systems. In tiiis regard, GR modulators are used for the 
treatment of diseases associated with an excess or a deficiency of glucocorticoids in 
the body. As such, they may be used to treat \he following: obesity, diabetes. 
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cardiovascular disease, hypertension. Syndrome X. depression, anxiety. g;aucoma, 
human immunodeficiency viats (HiV) or acquired immunodeficiency s^drome 
(AIDS), neurodegeneration (for example, Alzheimer's and Parkinson's), cognition 
enhancement, Cushing's Syndronte, Addison's Disease, osteoporosis, frailty, 
5 inflammatory diseases (such as osteoarthritis, rheumatoid arthritis, asthma and 
rhinitis), tests of adrenal function, viral infection, immunodeficiency, 
immunomodulation, autoimmune diseases, allergies, wound healing, compulsive 
behawor, multi-drug resistance, addiction, psychosis, anore)da, cachexia, post- 
traumatic stress syndrome, post-surgical bone fracture, medical catabolism and 

1 0 prevention of muscle frailty. 

The compounds of the present invention, isomers, prodrugs and 
pharmaceutically accep^ble salts thereof are useful to induce weight loss in 
mammals needing or desiring to lose weight. While not intending to limit the present 
invention to a specific mechanism of action, the compounds of the present invention, 

1 5 isomers, prodrugs and salts thereof are able to induce weight loss by a variety of 
mechanisms, such as appetite suppression, decreasing food intake, and stimulation 
of the metabolic rate in peripheral tissue, thereby increasing energy expenditure. In 
addition, the compounds of the present invention, isomers, prodrugs and salts thereof 
are useful to induce a more favorable partitioning of nutrients from fat to muscle 

20 tissue in mammals. Thus, while not necessarily resulting in weight loss, this increase 
In muscle mass may be useful in preventing or treating diseases, such as obesity and 
frailty. 

In addition, the compounds of the present invention, isomers, prodmgs and 
phamnaceutically acceptable salts thermf may also be useful to increase lean meat 
25 deposition, improve lean meat to fat ratio, and trim unwanted fat from non-human 
animals, as described further below. 

It will be understood by those skilled in the art that while the compounds, 
isomers, prodrugs and phamnaceutically acceptable salts thereof of tiie present 
invention will typically be employed as selective agonists, partial agonists or 
30 antagonists, there may be instances where a compound v\rith a mixed steroid receptor 
prcfiio is preferred. 

Furthemnore, it wiil be understood by those skilled in the art that tine 
compounds, isomers, prodrugs and pharmaceutically acceptable salts thereof of the 
present invention, including pharmaceutical compositions and formulations containing 
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these compounds, isomers, pradrugs and salts can be used in a vwde variety of 
connbination therapies to treat the conditions and diseases described above. Thus, 
tfte compounds, isomers, prodrugs and pharmaceufc'caily aa^pteble salts thereof of 
tie present invention can be used in wnjunction with other phamnaceutical agents for 
5 the treatment of the disease/randitions described herein. For example, ftey may be 
used in combination with phanmaceutical agents that treat obesity, diabetes, 
inflammatory disease, immunodeffldency, hypertension, cardiovascular disease, vira! 
infection, K!V, Alzheimers's disease, Parkinson's disease, anxiety, depression, or 
psychosis, tn combination therapy treatment, both the compounds, isomers, prodrugs 

1 0 and phamnaceuticafly acceptable salts thereof of this invmtion and the other drug 
therapies are administered to mammals (e.g., humans, male or female) by 
conventional methods. 

For instance, glucocorticoid receptor agonists are efficacious agents for the 
treatment of various inflammatory diseases; however, treatment is often 

15 accompanied by undesirable side effects. These side effects include, but are not 
limited to. the following examples: metabolic effects, weight gain, muscle wasting, 
decalcification of the skeleton, osteoporosis, thinning of the skin and thinning of the 
skeleton. However, according to the present invention, glucocorticoid receptor 
modulators may be used in combination with glucocorticoid receptor agonists to block 

20 some of these side effects, without inhibiting the efficacy of the treatment. Thus, any 
glucocorticoid receptor agonist may be used as the second compound in the 
combination aspect of the present invention. This combination includes tiie treatment 
of various inflamnmtory diseases, sudi as arthritis (osteo and rheumatiod), asthma, 
rhinitis, or immunomodulation. Examples of glucocorticoid receptor modulators 

25 include tiiose known in the art (many of which are described above) as well as the 
novel compounds of fonmula I of the present invention. More particulariy, examples 
of glucocorticoid receptor mcxiulators known in the art include, but are not limited to. 
certain nonsteroidal compounds, such as 5H-chromeno[3.4-f]quinolines, which are 
elective modulators of steroid receptors, as disclosed in U.S. Patent No. 5,696,127; 

30 and certain steroid compounds substituted at position 10, which possess 
antiglucoDortloold activity, and some of v^hich have gluccxsorticoid activity, as 
disclosed in Published European Patent Application 0 188 396. published 23 Juiy 
1986. Examples of gluccxxDrticoid receptor agonists include those known in the art, 
such as prednisone (17,21-dihydroxypregnane-1,4-diene-3,1 1,20-trione). 
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prednyiidena ((1 1 1 J 7,21 -trihydroxy-1 5-methyIenepregna-1 ,4-cIiene-3, 20-dione), 
prednisolone {(11p)-11.17.21-trihydro)cypregna-1,4-dien8-3. 2O-dion0), cortisone 
(17a;21-dihydroxy-4-pregnene-3,11.20-trione), dexamethasone ((11 16a)-9*fiuoro- 
11,17,21-trihydroxy-16-rnethylpregna-1.4-dien8-3.20-dione), and hydrocortisone 
5 (1 1 P.I 7a.21 -trihydroxypregn-4-ene-3. 20-dione). These ronnpounds, which are 
glucocorticoid receptor agonists, will generally be administered in tfie form of a 
dosage unit at a therapeutically effective amount of such compound. For example, 
prednisone or an equivalent drug may be administered from about 5 to atK>ut 80 mg, 
depending on the condition; hydrocor^sone may be administered from about 100 to 

1 0 about 400 mg, depending on the condition; and dexamethasone may be 

administered from about 4 to about 16 mg, depending on the condition. These doses 
are typically administered once to twice daily, and for maintenance purposes, 
sometimes on alternate days. 

For the treatment of Alzheimer's disease, any cholinomimetic dmg, sudi as 

1 5 donepizil, may be used as the second compound in the combination aspect of this 
invention. 

For the treatment of Parkinson's disease, any anti-Parkinson*s drug, such as 
L-dopa, bromocriptine, or selegiline, may be used as the second compound In the 
combination aspect of this invention. 
20 For the treatment of anxiety, any antianxiolytic drug, such as benzodiazepine, 

Valium, or librium, may be used as the second compound in the combination aspect 
of this invention. 

For the treatment of depression, any tricyclic antidepressant such as, 
desipramine, or any selective serotonin reuptake inhibitor (SSRI's), such as sertraline 

25 hydrochloride and fluoxetine hydrochloride, may be used as the second compound in 
the combination aspect of this Invention. 

For the treatment of psychosis, any typical or atypical antipsychotic drug, such 
as haloperidol or clozapine may be used as the second compound in the combination 
aspect of this invention. 

30 Any aldose reductase inhibitor may be used as the second compound in the 

combination aspect of this invention. The term aldose rsduc^se inhibitor refers to a 
compound which inhibits the bioconversion of glucose to sorbitol catalyzed by the 
enzyme akiose reductase. Such inhibition Is readily detenmined by those skilled in 
the art according to standard assays (J. Malone, Diabetes, 29:861-864. 1980, "Red 



wo 00/66522 



PCT/IB00/00a66 



-90- 

Cell Sorbitol, an indicator of Diabetic Contror). A variety of aldose reductase 
Inhibitors are described and referenced below; however other aldose reductase 
inhibitors will be known to those skilled in the art. Examples of aldose reductase 
inhibitors useful in the compositions and methods of this invention include, for 
5 example, zopolrestat, and other such compounds as disclosed and described in 
PCT/{B99/0(^06, filed 5 Febatary 1999 (the disclosure of which is hereby 
incorporated by reference), and assigned to the assignee hereof. 

Any glycogen phosphorylase inhibitor may be used as the second compound 
in the combination aspect of this invention. The term glycogen phosphoiylase 

1 0 inhibitor refers to any substance or agent or any combination of substances and/or 
agents which reduces, retards or eliminates the enzymatic action of glycogen 
phosphorylase. The currentiy known enzymatic action of glycogen phosphorylase is 
the degradation of glycogen by catalysis of the reversible reaction of a glyragen 
macromolecule and inorganic phosphate to glucose-1 -phosphate and a glycogen 

1 5 macromolecule which is one glucosyl residue shorter than the original glycogen 
macromolecule (fonward direction of glycogenolysis). Such actions are readily 
detemiined by those skilled in the art according to standard assays (e.g., as 
described in PCT/1B99/00206. filed 5 Febmary 1999). A variety of these compounds 
are described in the following published international patent applications: WO 

20 96/39384, published 12 December 1996, and WO 96/39385, published 12 
. December 1996; and in the following filed international patent application: 
PCT/IB99/00206, filed 5 February 1999; the disclosures of all of these applications 
are hereby incorporated by reference herein. 

Any sorbitol dehydrogenase inhibitor may be used as the second compound 

25 in the combinatton aspect of this Invention. The term sorit)itol dehydrogenase inhibitor 
refers to a compound which inhibits the enzyme sortDitol dehydrogenase, whteh 
catalyzes the oxidation of sorbitol to fructose. Such inhibition is readily detemiined by 
those skilled in Vne art according to standard assays (as described in U.S. Patent No. 
5,728,704 and references cited therein). A variety of these compounds are described 

30 and referenced below; however other sorbitol dehydrogenase inhibitors will be known 
to those skilled in tha aft. U.S. Pat No. 5,728,704 (tiie disclosure of which is hereby 
incorporated by reference) discloses substituted pyrimidines which inhibit sorbitol 
dehydrogenase, lower fructose levels, and/or treat or prevent diabetic complications, 
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such as diabet'c neuropathy, diabetic retinopathy, diabetic nephropathy, diabetic 
nnlcroangiopathy and diabetic macroangiopathy. 

Any known, commercially marketed antidiabetic (impound may be used as 
the second compound in VhB combination aspect of this invention. A variety of such 
5 compounds are described and referenced below; however ottier such compounds wlii 
be known to those skilled in the art. Examples of such compounds useful in the 
compositions and methods of this invention include, for example, insulin, metfonmin, 
troglttazone (REZULilM®) and sulfonylureas, such as glipizide (GLUCOTROL®), 
giyburide (GLYNASE®. MICRONASE®) and chlorpropamide (DIABINASE®). 

1 0 Any p-adrenergic agonist may be used as 0ie second compound in the 

combination aspect of this invention. ^-Adrenergic agents have been categorized 
into pi, ^2, and subtypes. Agonists of p-receptors promote the activation of adenyl 
cyclase. Activation of pi r^eptors invokes increases in heart rate. Activation of p2 
receptors induces relaxation of smootii muscle tissue whi(^ produces a drop in blood 

1 5 pressure and the onset of skeletal muscle tremors. Activation of Pa receptors is 

known to stimulate lipolysis. which is the breakdown of adipose tissue triglycerides to 
glycerol and fatty acids. Activation of Pa receptors also stimulates the metabolic rate, 
thereby increasing energy expenditure. Accordingly, activation of Pa receptors 
promotes the loss of fat mass. Compounds that stimulate p receptors are therefore 

20 useful as anti-obesity agents. Compounds which are pa-receptors agonists have 
hypoglycemic and/or anti-diabetic activity. Such activity is readily detennined by 
those skilled in the art according to standard assays (International Patent Application. 
Publication No. WO 96/35671). Several compounds are described and referenced 
below; however, other p-adrenergic agonists will be known to those skilled in the art. 

25 International Patent Application. Publication No. WO 96/35671 (the disclosure of 

which is incorporated herein by reference) discloses compounds, such as substituted 
aminopyridines, which are p-adrenergic agonists. International Patent Application, 
Publication No. 93/16189 (the disclosure of which is incorporated herein by 
reference) discloses the use of selective Pa receptor agonists in combination with 

30 compounds which modify eating behavior for the treatment of obestiy. 

Any thyromimetic anticbesity agent may be used as the second compound in 
the combination aspect of this invention. These compounds are tissue selective 
thyroid honmone agonists. These compounds are able to induce weight loss by 
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mechanisms other than appetite suppression, e.g., through stimulation of the 
metabolic rate in peripheral tissue, which, in turn, produces weight loss. Sud> 
metabolic effect is readily measured by titose skilled in tiie art aa)ording to standard 
assays. A variety of these compounds are described and referenced below; however 
5 other thyromimetic antlobesity agents will be known to those skilled in Oie art. It is 
well known to one of ordinary skill in the art tiiat selectivity of themnogenic effect is an 
important requirement for a use^l therapeutic agent in the treatment of, for example, 
obesity and related conditions. 

Any eating beha>^or mcxfifying compound may be used as the second 

1 0 compound of this Invention. Compounds which modify eating behavior Include 

anorectic agents, which are compounds which diminish the appetite. Such classes of 
anorectic agents are well known to one of onjinary skill in the art. A variety of these 
compounds are described in and referenced below; however, other anorectic agents 
will be known to those skilled in tiie art. Also, the following are antiobesity agents: 

15 phenylpropanolamine, ephedrine, pseudoephedrine, phentermine, a Neuropeptide Y 
(hereinafter also referred to as "NPY") antagonist, a cholecystokinin-A {hereinafter 
refenred to as CCK-A) agonist, a monoamine reuptake inhibitor (such as 
sibutramine), a sympathomimetic agent, a serotoninergic agent (such as 
dexfenfluramine or fenfluramine), a dopamine agonist (such as bromocriptine), a 

20 melanocyte-stimulating hormone receptor agonist or mimetic, a melanocyte- 
stimulating hormone analog, a cannabinoid receptor antagonist, a melanin 
concentrating hormone antagonist, the OB protein (hereinafter refen^ to as ''leptin"), 
a leptin analog, a galanin antagonist or a Gl lipase inhibitor or decreaser (such as 
oriistat). Other antiobesity agents include phosphatase 1 B inhibitors, bombesin 

25 agonists, dehydroepiandrosterone or analogs thereof, glucocorticoid receptor 
modulators, orexin receptor antagonists, urocortin binding protein antagonists or 
glucagon-like peptide-1 (insulinotropin) agonists. A particularly preferred nrtonoamine 
reuptake inhibitor is sibutramine, which can be prepared as disdosed in U.S. Patent 
No, 4,929,629, the disclosure of which is incorporated herein by reference. Preferred 

30 serotoninergic agents include fenfluramine and dexfenfluramine, which can be 
prepared as disclcssd in U.S. Patent No. 3,198,834. the disclosure of which is 
incorporated herein by reference. A particularly preferred dopamine agonist is 
bromocriptine, which can be prepared as disclosed in U.S. Patent Nos. 3,752,814 
and 3,752,888, the disclosures of which are incorporated herein by reference. 
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Another preferred anorectic agent is phentermine, which can be prepared as 
disclosed in U.S. Patent No. 2,408,345, the disclosure of whidi is incorporated herein 
by reference. 

Any NPY receptor antagonist may be used as tiie second component in the 
5 combination aspect of this invention. The term NPY rereptor antegonist refers to 
compounds which interact with NPY receptors and inhibit the activity of neuropeptide 
Y at those receptors and tftus are useful in treating disorders associated wltti 
neuropeptide Y, such as feeding disorders, including obesity. Such inhibition is 
readily determined by those skilled in tiie art according to standard assays (such as 

10 those described in International Patent Application, Publication No. WO 99/07703). 
In addition, the compounds described and referenced below are NPY receptor 
antagonists; however, other NPY receptor antagonists will also be known to those 
skilled in the art. International Patent Application, Publication No. WO 99/07703 (tiia 
disclosure of which is hereby incorporated by reference) discloses certain 4- 

1 5 aminopyrrole (3,2-d) pyrimidines as neuropeptide Y receptor antagonists. 

International patent application, Publication No. WO 96/14307, published 17 May 
1996; Intemational patent application, Publication No. WO 96/40660. published 19 
December 1996; Intemational patent application, Publication No. WO 98/03492; 
Intemational patent application, Publication No. WO 98/03494; Intemational patent 

20 application, Publication No. WO 98/03493; Intemational patent application, 
Publteation No. WO 96/14307, published 17 May 1996; Intemational patent 
application. Publication No. WO 96/40660, published 19 December 1996; (tiie 
disclosures of which are hereby incorporated by reference) disclose additional 
(x>mpounds, such as substituted benzylamine derivatives, which are useful as 

25 neuropeptide Y specific ligands. 

In combination therapy treatment, both the compounds of this invention artd 
the other drug therapies are administered to mammals (e.g., humans, male or 
female) by conventional methods. As recognized by those skilled in the art, tiie 
therapeutically effective amounte of the compounds of tiiis invention and the otiier 

30 drug ther£q3ies to be administered to a patient in combination therapy treatment will 
depend upon a number of fectors. [nc?uding, wrthout limitetion, the biological activity 
desired, the condition of the patient, and tolerance for the dmg. 

For example, the second compound of this invention, when administered to a 
mammal, is dosed at a range between about 0.01 to about ^ mg/kg/day body 
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weight, preferably about 0.1 mg/kg/day to about 10 mg/kg/day body weight, 
administered singly or as a dixrided dose. Particularty, when the serond rompound of 
this invention is (1) sibu^annine, the dosage of sibutramine Is about 0.01 mg/kg/day to 
about 30 mg/kg/day body weight, preferably about 0.1 mg/kg/day to about 1 
5 mg/kg/day body weight; (2) dexfenf luramfne, the dosage of dexfenf luramine ts about 
0.01 mg/kg/day to about 30 mg/kg/day body weight, preferably about 0.1 mg/kg/day 
to about 1 mg/kg/day body weight; (3) bromocriptine, the dosage of bromocriptine is 
about 0.01 to about 10 mg/kg/day body weight, preferably 0.1 mg/kg/day to about 10 
mg/kg/day body weight; (4) phentemrrine, the dosage of phentenmine is about 0.01 

1 0 mg/kg/day to about 1 0 mg/kg/day, preferably about 0.1 mgfKg/day to about 1 

mg/kg/day body weight. Also, for example, as noted above, an amount of an aldose 
reductase inhibitor that is effective for the activities of this invention may be used as 
the second compound of this invention. Typically, an effective dosage for aldose 
reductase inhibitors for this invention is in the range of about 0.1 mg/kg/day to about 

15 1 00 mg/kg/day in single or divided doses, preferably at>out 0.1 mg/kg/day to about 20 
mg/kg/day in single or divided doses. 

As noted above, the compounds, isomers, prodrugs and pharmaceutically 
acceptable salts of the present invention can be combined in a mixture with a 
pharmaceutically acceptable earner, vehicle or diluent to provide phamnaceutical 

20 compositions useful for treating the biological conditions or disorders noted herein in 
mammalian, and more preferably, in human, patients. The particular canrier, vehicle 
or diluent employed in these phanrtaceutical compositions may take a wide variety of 
fomis depending upon the type of administration desired, for example, intravenous, 
oral, topical, suppository or parenteral. Also, the compounds, isomers, prodrugs and 

25 salts thereof of this invention can be administered indivklually or together in any 
conventional dosage fomn, such as an oral, parenteral, rectal or transdermal dosage 
form. 

For oral administration a phamiaceutical composition can take the form of 
solutions, suspensions, tablets, pills, capsules, powders, and the like. Tablets 
30 containing various excipients such as sodium citrate, calcium carbonate and calcium 

phosphate are employed along with various disintegrants such as starch and 
preferably potato or tapioca starch and certain complex silicates, together with 
binding agents such as polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, 
lubricating agents such as nrtagnesium stearate, sodium lauryi sulfate and talc are 
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often very L'seful for tabletling purposes. &}Iid compositions of a similar type are also 
employed as fillers [n soft and hard-filled gelatin capsules; preferred matenals in this 
connection also include (actose or milk sugar as well as high molecular weight 
polyethylene glycols. When aqueous suspensions and/or elixirs are desired for oral 
5 administration, the compounds, prcKlrngs and phamiaceutically acceptable salts 
thereof of this invention can be combined with various sweetening agents, flavoring 
agents, coloring agents, emulsifying agents and/or suspending agents, as well as 
such diluents as water, ethanol, propylene g!ya>l, glycerin and various like 
contbinations thereof. 

1 0 Due to their ease of administration, tablets and capsules represent the most 

advantageous oral dosage fonm for the phanmaceutical compositions of the present 
invention. 

For purposes of parenteral administration, solutions in sesame or peanut oil 
or in aqueous propylene glycol can be employed, as well as sterile aqueous solutions 
15 of the corresponding water-soluble salts. Such aqueous solutions may be suitably 
buffered, if necessary, and the liquid diluent first rendered isotonic with sufficient 
saline or glucose. These aqueous solutions are esp^ially suitable for intravenous, 
intramuscular, subcutaneous and intraperitoneal injection purposes. In this 
connection, the sterile aqueous media employed are all readily obtainable by 
20 standard techniques well-known to those skilled in the art. 

For purposes of transdemnal (e.g.,topical) administration, dilute sterile, 
aqueous or partially aqueous solutions (usually in about 0.1% to 5% concentration), 
othenArise similar to the above parenteral solutions, are prepared. 

For topical administratton, the compounds of the present invention may be 
25 formulated using bland, moisturizing bases, such as ointments or creams. Examples 
of suitable ointment bases are petrolatum, petrolatum plus volatile silicones, lanolin, 
and water in oil emulsions. 

Methods of preparing various pharmaceutical compositions with a certain 
amount of active ingredient are known, or will be apparent in light of this disclosure, to 
30 those skilled in this art. For examples of methods of preparing phanmaceutical 
compositions, see Remington's Phamrtaceutical Sciences . Mack Publishing 
Company, Easter, Pa., 15th Edition (1975). 

The pharmaceutical compositions and compounds, isomers, prodrugs and 
pharmaceutically acceptable salts thereof of the present invention will generally be 
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administered in the foTO of a dosage unit (e.g., tablet, capsule, etc.) at a 
therapeutically effective amount of such (impound, prodatg or salt thereof from 
about 0.1 ng/kg of body weight to about 5(X) mg/kg of body weight, more particularly 
from about 1 iig/kg to about 250 mg/kg, and most particularly from about 2 iigfkg to 
5 about 100 mg/kg. More preferably, a rampound of the present invention will be 
administered at an amount of about 0.1 mg/kg to about 500 mg/kg of body weight, 
and most preferably from about 0.1 mg/kg to about 50 mg/kg of body weight. As 
recognized by those skilled in the art, the particular quantity of pharmaceutical 
(X)mpo^ton according to the present invention administered to a patient will depend 

1 0 upon a numt>er of factors, including, without [imitation, the biological activity desired, 
the condition of the patient, and tolerance for the drug. 

Since the present invention has an aspect that relates to the treatment of the 
disease/conditions described herein with a combination of active ingredients which 
may be administered separately, the invention also relates to combining separate 

15 pharmaceutical compositions in kit form. The kit comprises two separate 

pharmaceutical compositions: a compound of formula I, an isomer thereof, a prodrug 
thereof or a salt of such compound, isomer or prodrug and a second compound as 
described above. The kit comprises a container, such as a divided bottle or a divided 
foil packet. Typically the kit comprises directions for the administration of the separate 

20 components. The kit fomri is particularly advantageous when the separate 

components are preferably administered in different dosage forms (e.g., oral and 
parenteral), are administered at different dosage inten/als, or when titration of the 
indl>ridual components of the combination is desired by the prescribing physician. 
An example of such a kit is a so-called blister pack. Blister packs are well 

25 known In the packaging industry and are being widely used for the packaging of 
phanfnaceutical unit dosage fomrts (tablets, capsules, and tiie like). Blister packs 
generally consist of a sheet of relatively stiff material covered with a foil of a 
preferably transparent plastic material. During the packaging process, recesses are 
fonmed in the plastic foil. The recesses have the size and shape of the tablets or 

30 capsules to be packed. Next, the tablets or capsules are placed In the recesses and 
the sheet of reiativeiy stiff material is seaied against the piastic foil at the face of the 
foil which Is opposite from the direction in which the recesses were formed. As a 
result, the tablets or capsules are sealed in the recesses between the plastic foil and 
the sheet. Preferably, the strengUi of the sheet is such that the tablets or capsules 
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can be removed from the blister pack by manually applying pressure on the recesses 
whereby an opening ts formed in the sheet at the place of the recess. The tablet or 
capsule can then be removed via ssud opening. 

Et may be desirable to provide a memory aid on tiie kit. e.g., in the form of 
5 numbers next to the tablete or capsules whereby the numbers wrrespond with the 
days of the regimen which the tablets or capsules so specified should be ingested. 
Another example of such a mentory aid is a calendar printed on Oie card, e.g., as 
follows ""Rrst Week, Monday, Tuesday, ...etc.... Second Week, Monday, Tuesday,..." 
etc. Other variations of memory aids will be readily apparent. A ''daily dose° can be 

10 a single tablet or capsule or several pills or capsules to be taken on a given day. 
Also, a daily dose of formula I compound (or an isomer, prodnjg or phamnaceutlc^tly 
acceptable salt thereof) can consist of one tablet or capsule virile a daily dose of the 
second compound can consist of several tablets or capsules and vice versa. The 
memory aid should reflect this. 

15 In another specific embodiment of the Invention, a dispenser designed to 

dispense the daily doses one at a time in the order of their intended use is pro\^ded. 
Preferably, the dispenser is equipped with a memory-aid, so as to further facilitate 
compliance with the regimen. An example of such a memory-aid is a mechanical 
counter which indicates the number of daily doses that has been dispensed. Another 

20 example of such a memory-aid is a battery-powered micro-chip memory coupled with 
a liquid crystal readout, or audible reminder signal whteh, for example, reads out the 
date that the last daily dose has been taken and/or reminds one when the next dose 
is to be taken. 

The following paragraphs describe exemplary fomnulations, dosages etc. 

25 useful for non-human animmls. The administration of compounds of this invention can 
be effected orally or non-orally, for example by injection. An anrK)unt of a compound 
of fomiula I, an isomer, prodrug or pharmaceuticaily acceptable salt thereof, is 
administered such that a therapeutically effective dose is received, generally a daily 
dose whtc^, when administered orally to an animal is usually between 0.01 and 500 

30 mg/kg of body weight, preferably between 0.1 and 50 mg/kg of body weight. 
Conveniently, the medication can be carried in the drinking water so that a 
therapeutic dosage of the agent is ingested with the daily water supply. The agent 
can be directly metered into drinking water, preferably in the fomi of a liquid, water- 
soluble concentrate (such as an aqueous solution of a water ^luble salt). 
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Conveniently, the ac^e ingredient can also be added directly to the feed, as such, or 
in Uie form of an animal feed supplement, also referred to as a premix or concentrate. 
A premix or concentrate of ttterapeutic agent in a earner is more commonly 
employed for the inclusion of the agent in the feed. Suiteible carriers are liquid or 
5 solid, as desired, such as water, various meals sutA\ as alfalfa mea!, soybean meal, 
(x>ttonseed oil meal, linseed oil meal, corncob meal and com meal, molas^s, urea, 
bone meal, and mineral mixes such as are commonly employed in poultry feeds. A 
particularly effective carrier is the respective animsd feed itself; that is, a small portion 
of such feed. The carrier facilitates uniform distribution of the active materials in thB 

1 0 finished feed witii which the premix is blended. !t is important that the compound be 
thoroughly blended into the premix and. subsequently, the feed. In this respect, the 
agent may be dispersed or dissolved in a suitable oily vehicle such as soybean oil. 
com oil, cottonseed oil, and the like, or in a volatile organic solvent and then blended 
with the carrier. It will be appreciated that the proportions of active material in the 

1 5 concentrate are capable of wide variation since the amount of agent in the finished 
feed may be adjusted by blending the appropriate proportion of premix with the feed 
to obtain a desired level of therapeutic agent. 

High potency concentrates may be blended by the feed manufacturer with 
proteinaceous carrier such as soybean oil meal and other meals, as described above, 

20 to produce concentrated supplements whidi are suitabfe for direct feeding to animals. 
In such instances, the animals are permitted to consume the usual diet. 
Altematively, such concentrated supplements may be added directly to the feed to 
prcxluce a nutritionally balanced, finished feed containing a therapeutically effective 
level of a compound according to the invention. The mixtures are thoroughly blended 

25 by standard procedures, such as in a twin shell blender, to ensure homogeneity. 

If the supplement is used as a top dressing for the feed, it likewise helps to 
ensure uniformity of distribution of the active material across the top of the dressed 
feed. 

The present invention has several advantagous veterinary features. For the 
30 F^t owner or veterinarian who wshes to increase leanness and trim unwanted fat 
from pet anlmars. the present inver^tlon provides tho means by which this can be 
accomplished. For poultry and swine raisers, using the method of the present 
invention yields leaner animals whidi command higher prices from the meat industry. 
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Drinking water and feed effecKve for increasing lean meat deposition and for 
improving lean meat to fat ratio are generally prepared by mixing a compound of the 
invention wMi a sufficient amount of animaJ feed to provide from about 10'^ to 500 
ppm of the compound in tiie feed or water. 
5 The prefenred medicated swine, (atfie, sheep and goat feed generally rontain 

from 1 to 400 grams of active ingredient per ton of feed, the optimum amount for 
these anlm^ds usually being about 50 to 300 grams per ton of feed. 

The preferred feed of domestic pets, such as cats and dogs, usually contain 
about 1 to 400 grams and preferably 10 to 400 grams of active ingredient per ton of 
10 feed. 

For parenteral administration in animals, the compounds of the present 
invention may be prepared in the form of a paste or a pellet and administered as an 
implant, usually under the skin of the head or ear of the animal in which increase in 
lean meat deposition and improvement in lean mean to fat. ratio is sought. 
15 In general, parenteral administration involves injection of a sufficient amount 

of a compound of the present invention to provide the animal with 0.01 to 500 
mg/kg/day of body weight of the active ingredient. The preferred dosage for poultry, 
swine, cattle, sheep, goats and domestic pets is in the range of from 0.1 to 50 
mg/kg/day of body weight of active ingredient. 
20 Paste fomnulations can be prepared by dispersing the active compound in a 

pharmaceutlcally acceptable oil such as peanut oil, sesame oil, com oil or the like. 

Pellets containing an effective amount of a compound of the present invention 
can be prepared by admixing a compound of the present invention writh a diluent such 
as carbowax, camuba wax, and the like, and a lubricant, such as magnesium or 
25 calcium stearate, can be added to improve the pelleting process. 

It is, of course, recognized that more than one pellet may be administered to 
an animal to achieve the desired dose level which will provide the increase in lean 
meat deposition and improvement in lean meat to fat ratio desired. Moreover, it has 
been found that Implants may also be made periodically during the animal treatment 
30 period in order to maintain the proper doig level in the animal's body. 

The acti^^ty of the compounds of the present invention are demonstrated by 
one or more of the assays described below: 

The following is a description of an assay for the identification of 
glucocorticoid receptor antagonists/agonists: HeLa cells containing endogenous 
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human gtucocortiraid receptors are transfected witti a 3xGRE-Iuciferase plasmid 
generated by standard procedures and a plasmid conferring neonnycin resistance. 
Novel glucororticoid responsive ceW lines are generated and characterized. One 
such eel! line designated HeLa-GRE9 is used for determining the activity of 
5 (impounds at the glucocorticoid receptor. Cells are nnaintoined in charcoai-stripped 
seoim and transferred to 96-well microtiter plates one day prior to treatment with 
various concentetions (10'^^ to 10"®) of test compounds in the absenw and presents 
of known g!ucx>oorticoid receptor agonists (i.e., dexamethasone, hydrocortisone) for 
up to 24 hours. Treatments are performed in triplicate. Cell lysates are prepared and 

1 0 lucifeFase actl>^ is determined using a tuminometer. Agonist acti\^ is assessed by 
comparing the luciferase activity from cells treated with test compound to cells treated 
with the agonist dexamethasone. Antagonist activity is assessed by comparing the 
luciferase activity of an EC50 concentration of dexamethasone in the absence and 
presence of test compound. The EC50 (concentration that produced 50% of the 

1 5 maximal response) for dexamethasone is calculated from dose response curves. 

The following is a description of an assay for detemnining the competitive 
inhibition binding of the Human Type II Glucocorticoid receptor expressed in Sf9 cells: 

Binding pn^tocol: Compounds are tested in a binding displacement assay 
using human glucocorticoid receptor expressed in Sf9 cells with ^H-dexamethasone 

20 as the ligand. Human glucorticoid receptor is e)qpressed in Sf9 cells as described in 
Mol. Endocrinology 4: 209. 1990. Pellets containing Sf9 cells expressing the human 
GR receptor from 1 L vats are lysed with 40 ul of 20mM AEBSF stock (Calbiochem, 
LaJolla, CA) containing 50 mg/ml leupeptin and 40 ml of homogenization buffer is 
added. The assay is camed out in 96-well polypropylene plates in a final volume of 

25 130 ul containing 200 ug Sf9 lysate protein, 6.9 nM ^H-dexamethasone (Amersham, 
Ariington Heights. IL) in presence of test compounds, test compound vehicle (for total 
counts) or excess dexamethasone (7 uM non-radioactive, to determine non-specific 
binding) in an appropriate volume of assay buffer. All compounds are tested at 6 
concentrations in duplicate (concentration range 0.1-30 nM or 3-1000 nM). Test 

30 compounds are diluted from a 25 mM stock in 100% DMSO with 70%EtOH and 
added in a volumo of 2 fjl Onto all additions are made tiie plates are shaken, 
sealed with sealing tape and incubated at 4 overnight. 

After the overnight incubation, unbound counts are removed with dextran 
coated charcoal as follows: 75 //I of dextran coated charcoal (5.0 g activated 
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charcoal. 0.5 g dextran adjusted to volume of 100 ml mlh assay buffer) is added, 
plates are shaken and incubated for five minutes at 4 ""C. Plates are then centrif ugad 
in a refrigerated benchtop centrifuge at top speed for 15 minutes. 100 //I of the 
supernatant irom each well is placed into a 96-weII PET plate with 200 //I of 
5 scintination cocktail and counted on a beta counter (1 450 MicroBetaTrilux, from 
Wallac, Turku, Rniand). 

Data analysis: After subtracting non-specific binding, counts bound are 
expressed as % of total counts. The roncentration response for test (x>m(K>unds are 
fitted to a sigmoidai cun^e to determine the IC50 (concentration of impound that 

1 0 displaces 50% of the bound counts). 

Reagents: Assay Buffer 2.0 ml 1M Tris, 0.2 ml 0.5mM EDTA, 77,1 mg DTT, 
0.243 g sodium motybdate in a volume of 100 ml water; Homogenization buffer: 2.0 
ml 0.5 M K2HPO4 (pH 7.6). 20fj\ 0.5 M EDTA ( pH 8.0). 77.1 mg DTT, 0.486 g 
sodium molybdate in a volume of 100 ml water. 

1 5 The following is a description of an assay for determining receptor selectixrity: 

T47D cells from ATCC containing endogenous human progesterone and 
mineralocorticoid receptors are transiently transfected with a 3xGRE-luciferase using 
Lipofectamine Plus (GIBCO-DRL. Gaithersburg, MD). Twenty-four hours post- 
transfection cells are maintained in charcoal-stripped serum and transferred to 96- 

20 well microliter plates. The next day cells are treated with various concentrations (10'^^ 
to 10*^ of test compounds in the absence and presence of a known progesterone 
receptor agonist (progesterone) and a known mineralocorticoid receptor agcxilst 
(aldosterone) for up to 24 hours. Treatments are performed in triplicate. Cell lysates 
are prepared and luclferase activity is determined using a luminometer. Agonist 

25 activity is assessed by comparing the ludferase activity from cells treated with 

compound alone to cells treated with either the agonist progesterone or aldosterone. 
Antagonist activity is assessed by comparing the luclferase activity of an EC50 
concentration of progesterone or aldosterone in the absence and presence of 
compound. The EC50 (concentration that produced 50% of maximal response) for 

30 progesterone and aldosterone is calculated from dose response curves. 

The foilov'ving is a description of an assay for detennining anti-diabetes and 
anti-obesity activity: The obese, diabetic ob/ob mouse is used to assess the anti- 
diabetes and anti-obesity activity of the compounds. Six to 10 week old ob/ob male 
mice (Jackson Labs, Bar Harbor, Maine) are dosed \Arith test compound for 2 to 10 
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da^. Plasma glucose levels are determined by measunng glucose from samples 
obtained by orbital bleeding. Glucose is quantitated using an Abbott Autoanalyzer 
(Abbott, Inc.. Abbott Park, iL). Food intake is monitored on a daily basis by 
differential weighing. 

5 The following is a description of an assay for detemiining the ability of a 

rampound to inhibit gIucocortia>id agonist induction of liver tyrosine amino 
transferase (TAT) acti^ in conscious rats: 

Animals: Male Sprague Dawley rats (from Charles River, Wilimington MA) 
(adrenal-intact or adrenatectomized at least one week prior to the screen) b.w. 90g 
1 0 are used. The rats are housed under standard conditions for 7-1 Od prior to use in the 
screen. 

Experimental protocol: Rats (usually 3 per treatment group) are dosed with 
test compound, vehicle or positive TOntrol (Ru486) either i.p., p.o., s.c. or i.v. (tail 
vein). The dosing vehicle for the test compounds is typically one of the following: 

15 100% PEG 400. 0.25% methyl cellulose in water, 70% ethanol or 0.1 N HCI and the 
compounds are tested at doses ranging from 10 to 125 mg/kg. The compounds are 
dosed in a volume of 1 .0 ml/ 100 g body weight (for p.o.) or 0.1 ml/100g body weight 
for other routes of administration . Ten minutes after the administration of the test 
compound, the rats are injected with dexamethasone (0.03 mg/kg i.p. in a volume of 

20 0.1 ml/ lOOg) or vehicle. To prepare the dexamethasone dosing solution, 

dexamethasone (from Sigma, St. Louis, MO) is dissolved in 100% ethanol and diluted 
with water (final: 10% ethanol:90% water, vohvol). Groups treated with vehicle- 
vehicle, vehicle-dexamethasone, and Ru486-dexamethasone are included in each 
screen. The compounds are tested vs. dexamethasone only. Three hours after the 

25 injection of dexamethasone the rats are sacrificed by decapitation. A sample of liver 
(0.3 g) is excised and placed in 2.7 ml of ice odd buffer and homogenized with a 
polytron. To obtain cytosol the liver homogenate is centrifuged at 105,000g for 60 
min and the supernatant is stored at -80 until analysis. TAT is assayed on 100 ul 
of a 1:20 dilution of the 105,000g supernatant using the method of Granner and 

30 Tomkins (Methods in Enzymology 1 7A: 633-637, 1 970) and a reaction time of 8-1 0 
minutes. TAT acwvity fs expressed as umol prcduc^min/g liver. 

interpretation: Treatment data are analyzed by using analysis of variance 
(ANOVA) with protected least significant difference (PLSO) post-hoc analysis. 
Compounds are considered active in this test if the TAT activity in the group 
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pretreated with compound prior to dexamethasone administration is significantly (P < 
0.05) decreased relative to tiie TAT activity in the vehicle-daxamethasone treated 
group. 

The following is a descnptlon of an assay for detemrtining the effect of a 
5 compound on two typical genes that are upregulated during an inflammatory 
response. This assay, the glucocorticoid inhibition of IL-1 (lnterieukin-1) induced 
MIVIP-1 (Matrix MetaIloproteinase-1) and IL-8 (lnterieukin-8) production in human 
chondrosarcoma cells, is conducted as follov^: SW1353 human chondrosarcoma 
ceils (obtained from ATCC) from passage 12 through passage 19 are used in a 96 

1 0 wail format assay. Ceils are plated at confluence into 96 well plates in DMEM 

(Oulbecco's Modified Eagte Medium) with 10% fetal bovine serum and incubated at 
37 **C, 5% CO2. After 24 hours, serum containing media is removed and replaced 
with 200 ul/well DMEM containing 1 mg/L insulin, 2 g/L lactalbumin hydrosyiate, and 
0.5 mg/L ascorbic acid and returned to incubation at 37 °C, 5% CO2. The following 

15 morning, the serum free media is removed and replaced with 150 ul/well fresh serum 
free media containing +/- 20 ng/ml IL-1 beta, +/- 5 nM dexamethasone, +/- 
compound. All conditions are completed in triplicate using only the inner 60 wells of 
the 96 well plate. Outside sun-ounding wells of plate contain 200 ul of serum free 
DMEM. Plates are incubated at 37 °C, 5% CO2. At 24 hours after addition of IL-1 , 25 

20 ul of sample from each well is removed under aseptic conditions for IL-8 production 
analysis. Samples are stored at -20 ''C until time of analysis. IL-8 production is 
assessed using the Quantikine human IL-8 ELISA kit from R&D Systems (D8050) on 
samples diluted 60-fotd in RD5P Calibrator Diluent, following the manufacturer's 
protocol. The percent of the average IL-1 control Is determine for the average of 

25 each of the triplicate samples following subtraction of the average signal from 

untreated cells. ICso's are determined from log linear plots of the percent of control 
versus the concentration of inhibitor. At 72 hours after IL-1 addition, the remaining 
media is removed and stored at -20 X until time of MMP-1 productton analysis. 
MMP-1 production is assessed via the Bio-Trak MMP-1 ELISA kit from Amersham 

30 (RPN261 0) on 1 00 ul of neat sample following the manufacturer's protocol. 

The percent of the average IL-1 confroS is determined for Sie average of each 
of the triplteate samples following subtraction of the average signal from untreated 
cells. ICso's are detenmined from log linear plots of the percent of control versus the 
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concentration of inhibitor. Dexametitasone has proven to be a good positive control 
Inhibitor of bo»^ !L-8 and MMP1 expression (ICso=5nM). 

The following compounds of the present invention are preferred: 

2-phenanthrenecarboxamide, 4b,5,6,7,8,8a,9,10-octahydro-7-hydroxy-4b- 
5 (ph6nyImethy!)-7-(1 -propynyi)-/V-(4-pyndinylm8fltyl)-, [4bS-(4ba,7a,8a3)l-; 

2-phenanthrenecarboxamide, 4b,5,6.7,8,8a,9,1 0-octahydro-7-hydroxy-4b- 
(ph6nyImethyi)-7-(1 -propynyt)-A>-(2-pyridinyImethyl)-, [4bS-(^a,7a,8s^)]-; 

2-phenanthrenecarboxamide, 4b,5,6,7.8,8a,9,1 0-octahydro-7-hydroxy-4b- 
(phenyImethyl)-7-(1 -propynyl)- A^(3-pyridinyImett^ylK [4bS-(4ba,7a.8aP)]-; 
1 0 carbamic add. [2-(dimethyIamino)ethyl]-, 4b,5,6,7,8,8a,9,1 0-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-2-phenanttirenyl ester,[4bS-(4ba,7a»8aP)l-; 

2-phenanthrafiecarboxamide, 4b,5,6,7,8,8a,9, 1 0-octahydro-7-hydroxy-4b- 
(phenylmethyl)-7-{1 -propynyl)-/V-pyrazinyl-, [4bS-(4ba,7a,8aP)]-; 

2-phenanthrenol, 1 ,2,3,4,4a,9,1 0,10a-oclahydro-4a-(phenylmethyl)-2-(1 - 
1 5 propynyl)-7-(4-pyridinylmethoxy)-, [2ff-(2a,4aa,1 OaP)]; 

2.phenanthrenol, 1 ,2,3A4a,9,10.10a-oclahydro.4a.(phenylmethyl).2-(1- 
propynyl)-7-(2-pyridinylmethoxy)-, [2/?-(2a,4aa,1 Oap)]; 

2-phenanthrenecarbonitrile, 4b,5.6,7,8,8a,9,1 0-octahydro-7-hydroxy-4b- 
(phenyImethyl)-7-(1 -propynyl)-, [4bS-(4ba.7a.8ap)]-; 
20 2-phenanthrenecartD0xamid8. 4b,5,6,7.8,8a.9.1 0-octahydro-7-hydroxy-A/-[{2- 

methyl-3-pyridinyl)methyl]'4b-(phenylmethyl)-7-(1-propynyl)-, [4bS-(4ba,7a,8aP)]-; 

2-phenanthrenecarboxamid8. 4b.5.6,7,8,8a.9,1 0-octahydro-7-hydroxy-A;-[(2- 
methyl-3-pyridinyl)methyl]-4b-(phenylmethyt)-7-propyl-. [4bS-(4ba,7a.8aP)]-; 

2-phenanthrenecarboxamide. 4b,5,6,7,8.8a,9, 1 0-octahydro-7-hydroxy-4b- 
25 (phenylmethyl)-7-propyl-A/-(2-pyridinylmethyl)-. [4bS-(4ba,7a,8ap)]-; 

2-ph8nanthreno!, 1.2.3.4.4a.9,10,10a-octahydro-4a-{phenylmethyl)-7-(3- 
pyridinylmethoxy)-2-(3.3.3-trif luoropropyl)-, [2S-(2a.4aa,1 0aP)]s 

2-phenanthrenol, 1 .2,3,4,4a.9,1 0.1 0a-<xtahydro-7-[(2-methyl-3- 
pyridinyl)methoxy]-4a-(phenylm8thyl)-2-(3,3.3-trifluoropropyl)-,[2S-(2a,4aa,10aP)]-; 
30 2-phenanthrenecarboxamide, 4b.5,6,7.8.8a,9.1 0-octahydro-7-hydroxy-A;-[(2- 

methyl-3-pyridinyi)methyIl-4b-{ph8nyimethyO-7-(3,3.3-tr;fiuorcprcpyl)-, (4bS,7S.8af?;: 

2-phenanthrenecarboxamide. 4b,5.6,7,8,8a.9,1 0-octahydro-7-hydroxy-7- 
methyl-W-[(2-methyl-3-pyridinyl)methj^]-4b-(phenylmethyl)., (4bS,7f?.8a^s 
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a-phenanthrcnecarboxamide, 4b,5,6,7,8.8a,9,1 0-octehydro-7-hydroxy-7- 
rnethyl-4l>(ph8nyImethyl)-A^3^yridinirt-, (4bS,7fl,8afl)-; 

2-ph8nanthrenoI, 1 ,2,3,4,43,9,1 0.1 0a-octahydro-7-[(2-methyi- 
3-pyrid!ryl)m8thoxy]-4a-(pheny!rneftyl)-2-(trifIuoromethyi)-, (2/7,4aS,10afl)-; and 
5 2-phenanthrenecarboxamide, 4b, 5, 6, 7, 8, 8a, 9, 10-octahydro-7-hydroxy-N- 

[(2-mefli^-3-pyridinyI)meth^-4b-(ph8nyIm8thyl)-7-(trifIuorome^^ (4bS, 7R, 8aR)-. 

EXAMPLES 

Preparation 1 1 -Benz^-6-methoxy-3,4-dihydro-1 H-naphtha!8n-2-one 

A solution of 51 g (0289 mol) of 6-m8thoxy-2-tetra!one of formula A-1 

10 wherein D is C, Rto is methoxy; R^. Rts and Ris are each H, and 24.2 mL (0.289 mo!) 
of pyrrolidine in 1.5 L of toluene was heated to reflux, over a Dean-Stark trap, 
overnight. After removal of the azeotroped water, the reaction mixture was cooled to 
RT, concentrated to an oil, and dissolved in 725 mL of dioxane. To this solution was 
added 52 mL (0.434 mol) of benzyl bromide and the resulting solution was heated to 

15 reflux overnight. Water (100 mL) was added to the solution the resultant mixture was 
heated to reflux for an additional 2 h. The mixture was cooled to room temperature 
and poured into a solution of 1 N HCI and extracted 3 times with EtOAc. The organic 
layers were washed with H2O and saturated NaHCOs, then dried over NagSOA. 
filtered, and evaporated to dryness. The crude product was purified by flash 

20 chromatography over SiOa using 10% EtOAc to 15% EtOAc in hexanes as the 
gradient eluant to give 65.2 g of the title product of this preparation as a yellow oil 
(85%). IR (neat) 2937. 1712, 1500 cm '; 'H NMR (400 MHz, CDCI3) 5 2.41-2.59 (m. 
3H), 2.76 (dt. 1H, J = 5.4, 15.5), 3.15-3.70 (m, 2H), 3.67 (t. 1H. J = 6.3), 3.77 (s, 3H), 
6.67-6.70 (m, 2H), 6.81 (d, 1H, J = 8.1), 6.87-6.89 (m. 2H). 7.13-7.17 (m. 3H); ^'C 

25 NMR (100 MHz, CDCI3) 5 27.44, 38.19, 39.19, 54.13, 55.14, 112.11, 112.96, 126.30, 
128.07, 128.26, 129.35. 129.53, 138.05, 138.20, 158.30, 212.41; MS m/z 267 
(M+H)*. 

Preparation 2 1 (f?)-B^izyl-6-methoxy-1 (S)-(3-oxo-butyl)-3,4-dihydro-1 H- 

naphthelen-2-one 

30 A solution of 62 g (0.23 mol) of the title product of Preparation 1 and 28 mL, 

(0.23 mol) of freshly distil!8d (^-(-)-a!pha-methyl bsnzylamine in 100 mL of toluene 
was heated to reflux, over a Dean-Stark trap, overnight. After removal of the 
azeotroped water, the imine solution was cooled to 0 ""C and 21 mL (0.26 mol) of 
freshly distilled methylvinylketone was added dropwise to the solutbn. The solution 
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was stirred at 0 ''C for 30 min then heated to 40 *C overnight. The reaction solution 
was cooled to 0^ C and 17 mL of acetic acid and 14 mL of HgO were added and the 
resultant solution was allow to wanri to RT for 2 h. The solution was poured into HaO 
and extracted three times with EtOAc. The combined organic layers were washed 
5 with 1 N HCi, HgO, saturated NaHCOs, then dried over Na2S04, filtered, and 
evaporated to dryness. The crude product was purified by chromatography over Si02 
using 1 5% EtOAc to 35% EtOAc fn hexanes as the gradient eluant to give 48 g of ttte 
title product of this preparation as a yellow solid. ^HNMR (400 MHz, CDCU) S 1.38 
(s. 3H), 1.40-1.51 (m, 2H), 1.64 (ddd, 1H, J = 2.1. 4.5, 13), 1.97 (broad s, 1H), 2.20 

10 (dt, 1H. J = 4.5, 13). 2.59 (d, 1H, J = 6.6), 3.08 (d, 1H, J = 18), 3.16 (d. 1H, J = 16), 
3.33 (dd, 1H. J = 6.6, 18), 3.62 (d. 1H, J = 16). 3.72 (s. 3H). 6.57 (d. 1H, J = 2.5). 
6.67 (dd. 1H, J = 2.5. 8.8). 7.00-7.23 (m. 6H); ^^C NMR (100 MHz, CDCb) 5 27.90. 
32.79, 34.40, 38.43. 41.49. 53.51, 55.12. 58.47, 79.06, 112.05. 113.09. 125.37. 
127.63, 127.69. 130.27. 132.21. 135.45, 138.65. 157.88. 213.49; MS m/z 337 

15 (M+H)\319(M-OH)*. 

Pr^aration 3 1 (S)-Benzyl-6-methoxy-1 (fl)-(3-oxo-butyl)-3.4-dihydro-1 H- 

naphthe!en-2-one 

The title product of this preparation was prepared using a method analogous 
to Preparation 2. using (fl)-(+)-alphamethyl benzylamine in the initial imine fomnation. 

20 Starting with 4.64 g 1-benzyl-6-methoxy-3,4-dihydro-1H-naphthalen-2-one produced 
3.58 g of the title prcxluct of this preparation as a yellow solid. ^HNMR (400 MHz. 
CDCU) 5 1.38 (s. 3H). 1.40-1.51 (m. 2H). 1.64 (ddd. IN. J = 2.1. 4.5. 13), 1.97 
(broad s, IN). 2,20 (dt, 1H, J = 4.5, 13), 2.59 (d. 1H. J = 6.6). 3.08 (d, 1H. J = 18), 
3.1 6 (d, 1 H. J = 1 6), 3.33 (dd. 1 H. J = 6.6, 1 8), 3.62 (d. 1 H. J = 1 6). 3.72 (s, 3H). 6.57 

25 (d, 1H. J = 2.5), 6.67 (dd. 1H, J = 2.5. 8.8). 7.00-7.23 (m. 6H); '^C NMR (100 MHz, 
CDCI3) 5 27.90. 32.79, 34.40, 38.43, 41.49, 53.51. 55.12, 58.47, 79.06. 112.05, 
113.09. 125.37, 127.63, 127.69, 130.27, 132.21, 135.45, 138.65. 157.88, 213.49; MS 
m^z 337 (M+H)*. 319 (M-OH)*. 

Preparation 4 2(3H)-Phenanthrenone, 4a-[(4-isopropylaminophenyl)methyl]- 

30 4,4a,9,10-tetrahydro-7-hydroxy-, (S)- 

To a stirring solution of 200 mg of the tt^e product of Preparation 18 in 0.216 
mL of AcOH . 3 mL of acetone and 3 mL of dichloroethane under N2 atmosphere was 
added 373 mg of NaBH(OAc)3 at RT. The reaction mixture was stirred at RT for 2 h, 
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then quenched with NaHCOs (sat). The mixfeire was extracted with EtOAc (X3), 
washed with brine, dried over Na2S04, filtered and concentmted to dryness. 
Purification by flash chromatography over Si02 using 30% EtOAc in hexanes as the 
eluant afforded 108 mg of the title product of this preparation as white powder (47*/©). 
5 MSm/z3ffi(M+Hr. 

Preparation 5 2(1 H)-Phenanthrenone, 4a-[[3-(dimethylamino)phenyI]mettiy]]- 

3,4,4a,9,10,10a-hexahydro-7-hydroxy-, (4aS-c/s)- 
A solution of 255 mg of the title product of Preparation 19 in 0.1 1 mL of 
fonmaidehyde (37% wAv), 255 mg of 5% Pd(0H)2/C and 10 mL of EtOH was shaken 
1 0 under 50 psi (whic^ is about 3.3 atm.) H2 pressure for 2 days. The mixture was 

filtered and concentrated to dryness. Purification by flash chromatography Si02 using 
2% EtOAc in hexanes to 40% EtOAc in hexanes as the gradient elutant afforded 133 
mg (48%) of the title product of this example as white fluffy powder. MS m/z 450 
(M+H)^ 

1 5 Preparation 6 1 -Naphthalenepropanoic acid. 1 ,2.3,4-tetrahydro-6-methoxy-2- 

0X0-1 -(phenylmethyl)-, methyl ester 
To a solution of 3.18 g of the title compound of Preparation 1 in 30 mL of 
anhydrous MeOH was added 31 mL of 0.5 M NaOMe/MeOH at -15 ^'C under nitrogen 
atmosphere. This solution was stirred vigorously while 1.5 mL of fresh distilled methyl 
20 acrylate was added dropwise at -15 °C. The mixture was stirred for 1 h at 0 % and 
then altowed to settle for 5 min. The precipitate was collected by filtration and the filter 
cake was washed with MeOH to yield 2 g (52%) of the title product of this preparation 
as white solid. MS m/z353 (M+H)\ 

Preparation 7 1 -Naphthalenepropanok: acid, 1 ,2,3,4-tetrahydro-6-methoxy-2- 

25 0x0-1 -(phenylmethyl)- 

A solution of 200 mg of the title product of Preparation 6 and 92 mg of 
NaaCOa in 8 mL of MeOH and 10 mL of water was heated to reflux for 30 min. The 
mixture was cooked and adjusted to pH around 5 with 1 N HOI solution. NaCI was 
added to make a saturated solution. The solutic^ was extracted vwth EtOAc (X3), 

30 washed with brine, dried over Na2S04, filtered and concentrated to dryness. The title 
product of this p.'^epasmtion was ob^'ned in 98% yield as white solid. MS m/z 339 
(M+H)*. 

Preparation 8 3H-Naphtho[2, 1 -b]pyran-3-one, 1 ,2,4a,5,6. 1 0b-hexahydro-8- 

methoxy-1 Ob-(phenylmethyl)- 



wo 00/66522 



-108- 



PCT/IBOO/00366 



To a ^lution of 199 mg of the title product of Preparation 7 in 5 mL of othano! 
was added 67 mg of sodium borohydnde at 0 under N2 atmosphere. The mixture 
was then allowed to stirred overnight at room temperature. The so'ulrors vvas ttien 
acidified to pH 1 with 1 N HCI solulion and extracted with EtOAc (X3), dried over 
5 Na^SO^, filtered and concentrated to dryness. Purification by preparative TLC Si02 
using 35% EtOAc in hexanes as the elutant afforded 73 mg (37%) of the title product 
of this preparation as white fluffy powder. MS m/z 3Z3 (M+H)*. 
Preparation 9 2,7-PhenanttirenedioI, 2-(chloroethynyl)-1 ,2.3,4,4a,9,10,10a- 

octahydro-4a-[3-[4-(f-butyIdimethy!siloxymethyl)phenyi]-2- 
1 0 propenyl]-, [2ff-[2a,4aa(E),1 OaP]]- 

The titie compound of this preparation was prepared by procedures 
analogous to those described below in Example 35. 
Preparation 9a Carbamic acid, dimethyl-, 4b-[2-acetaldehydro]- 

4b,5,6.7,8,8a,9,1 0-octahydro-7-hydroxy-7-(1 -propynyl)-2- 
1 5 phenanthrenyl ester. [4bS-(4ba,7a,8al3)]- 

To a stirred solution of 4a(2H)-phenanthreneacetaldehyde. 2-(1-propynyl)- 
1.3,4,9,10,10a-hexahydro-2.7-dihydroxy-, [2f?-(2a,4aa,10aP)]- (1.5g) in THF were 
added sequentially 4-dim6thylaminopyridine (0.1 2g), triethylamine (1.8g) and 
dimethylcarbamyl chloride (1.6g). After 18 h. the heterogeneous mixture was 
20 quenched with saturated aqueous ammonium chloride, extracted with ethyl acetate, 
the organic layer was dried over sodium suffate and concentrated in vacuo. The 
resulting oil was purified by flash chromatography on silica gel (30-50% ethyl 
acetate/hexanes) to afford the titie compound of this preparation as a coloriess solid, 
2.3g. 

25 PreparatbnlO Carbamic acid, dimethyl-, 4b-[2-hydroxyethyl]- 

4b.5,6,7,8,8a.9,1 0-octahydro-7-hydroxy-7-(1 -propynyl)-2- 
phenantiirenyl ester, [4bS-(4ba,7a,8ap)]- 
To a cooled (-78 ^C), stirred solution of the title product of Preparation 9a (2.3 
g) in tetrahydrofuran (60 mL) was added a 1 M solution of diisobutylaluminum hydride 
30 in cyclohexane (8 mL). After 2.5 h, the reaction was quenched witii 0.5 M sodium 
potassium tartrate and the resulting mixture Mms stirred overnight at room 
temperature. The two-phase mixture was extracted with etiiyl acetate (3x), the 
combined extracts washed wth brine, dried over sodium sulfate and concentrated in 
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vacuo to afford a colorless foam. Flash chrornatography on siiica gel (50^75% ethyl 
acetate/hexanes) afforded the ttle product of this preparation a cotorle^ foam, 1 .9 g. 
Preparation 1 1 8-R,Sa-Benzyi-6-ethoxy-3,7,8.8a-tetrahydro-2H-raphtha!en-1 - 
one 

5 A solution of 8-R,Sa-benzy!-3,4,8,8a-tetrahydro-2H,7H-naphthaien8-1 ,6-dione 

(5.0 g), triethylorthoformate (13 mL), p-toluenesulfonic add (200 mg), ethanol (1.5 
mL) in toluene (100 mL) was heated at 80 for 1 .5 h. The reaction solution was 
cooled, diluted into ethyl ether, washed v^h IN NaOH, water, brine, dried over 
^dium sulfate and concentrated in vacuo to afford a red oil. Filtration (20% ethyl 
1 0 ether/hexanes) through a pad of Ftorisil® provided the title product of this preparation 
as a red solid, 5.7 g. 

Preparation 1 2 (cis/trans)-8-R,Sa-Ben2yl-6-ethoxy-3,4,4a,5.8,8a-hexahydro- 
2H-naphthalen-1 -one 
A solution of the title product of Preparation 11 (2 g) in ethanol (56 mL) was 

1 5 hydrogenated at 1 atm of hydrogen pressure over 2% strontium carbonate (0.2 g) for 
4.5 h. After removal of catalyst by filtration and concentration of the filtrate in vacuo, . 
the trans and cis isomers of the title product of this preparation were separated by 
chromatography on silica gel (0-2% ethyl acetate/hexanes). The cis isomer (0.1 g) 
eluted first with the trans isomer (1 .2 g) predominating. 

20 Preparation 13 (trans)-8-R,Sa-Benzyl-2-bromo-6-ethoxy-3,4.4a.5.8.8a- 

hexahydro-2H-naphthalen-1 -one 
To a cooled (0 ^C), stinred solution of lithium diisopropyamide (prepared from 
diisopropylamlne (0.17 mL) and n-butylltthium (0.42 mL, 2.5 M in hexanes)) in 
tetrahydrof uran (9 mL) was added a solution of (trans)-8-R,Sa-benzyl-6-ethoxy- 

25 3,4,4a,5,8,8a-hexahydro-2H-naphthalen-1 -one (0.25 g) in tetrahydrofuran (4 mL). 
After 30 min. the solution was cooled to -78 ''C and a solution of n-bromosucdnimide 
(0.2 g) in tetrahydrofuran (9 mL) was added. After t h, the reaction was quendied 
with saturated aqueous sodium bicarbonate, extracted with ethyl ether, the organic 
layers were combined, dried over sodium sulfate and concentrated in vacuo. The 

30 resulting oil was purified by flash chromatography on silica gel (0-1 % etiiyl 

acetate/hexanes) to afforded the titie compound of this preparation as an oil (200 
mg). The cis-isomer of the titie product of Preparation 1 2 can be analogously 
reacted. 

Preparation 1 4 (trans)-8a-Benzyl-2-bromo-hexahydro-naphthalene-1 ,6-dione 
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A solution of the title product of Preparation 13 (0.1 5 g) in a solution of 
etiiano! (8 mL) contsuning 2.5% concentrated sutfurtc acid and 1% water was stinted 
for 2 h. The reaction was diluted vtrith ethyi ether, washed with sat sodium 
bicarbonate, brine, dried over sodium sulfate and concentrated in vacuo to afford an 
5 oil. Rash chrornatography on silica gel (1 5% ethyl aceteite/hexanes) afforded the titie 
impound of this preparation as a coloriess solid, 53 nng. The cis-ison^er can be 
similariy reacted. 

Preparation 1 5 (trans)-8-R,Sa-Benzyl-6-etho)cy-1 -oxo-1 ,2,3,4,4a.5,8,8a- 
octahydro-naphthalene-2-carbaIdehyde 
10 To a cooled (0 ^'C). stirred solution of the tirans isomer of the tit!e product of 

Preparation 12 (2.1 g) and ethyi formate (2.2 g) in tetrahydrofuran (8 mL) was added 
potassium t-butoxide (15.6 mL, 1 M in THF). The reaction solution was maintained at 
0 ""C for 0.5 h and at room temperature for 6 h, quenched with sat. aqueous 
ammonium chloride and extracted with ethyl acetate. The combined organic extracts 
15 were washed with brine, dried over sodium sulfate and concentrated in vacuo to 
afford the title compound of this preparation as a red oil, 2.3 g. 
Preparation 1 6 Phenol. 4-[4-(chloroethynyl)-4-hydroxy-1 - 
(phenylmethyl)cyclohexyl]- 
The title compound of this preparation was prepared by procedures 
20 analogous to those described below in Example 8. MS: 342 (M+1 )*. 

Preparation 17 2(1 H)-Phenantiirenone, 3,4,4a,9,10,10a-hexahydro-7-hydroxy- 
4a-[(4-hydroxyphenyl)methyl]-, (4a&c/5) 
The title compound of this preparation was prepared by procedures 
analogous to those described below in Example 7. MS: 323 (M+l)**^. 
25 Preparation 18 2(3H)-Phenanthrenone, 4a-[(4-aminophenyl)methyq-4,4a,9.10- 

tetrahydro-7-hydroxy-, (S)- 
The title compound of this preparation was prepared by procedures 
analogous to those described below in Example 3. MS: 321 (M+1 
Preparation 1 9 2(1 H)-Phenanthrenone, 4a-[(3-aminophenyl)methyl]- 
30 3,4,4a.9, 1 0, 1 0a-hexahydro-7-hydroxy-, (4aS-c/s)- 

Th© titio compound of tfiis preparation was prepared by procedures 
analogous to those described below in Preparation 5. MS: 322 (M+l)^. 
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Preparation 20 Uridine, 3-[|I{2R.4'aS.10'aR)-3'.4'.4'a.9M0M0'a-hexahydrc- 
4'a-(phenyImethyi)spirotO)drane-2,2'(VH)-ph8nanthrenl-r- 
yljoxyjmathyl]- 

Tha titie compound of this preparation was prepared by prcK^ures 
5 analogous to those described befow in Example 76. MS: 41 3 (M+1 

Preparation 21 Pyridine, 3-[[l(2R.4'aS,10'aR)-3\4'.4'a.9M0'a-hexahydro-4'a- 
(pheny!mett^yl)spiro[oxirane-2,2X1'H)-phenanttiren]-r- 
yiloxy]metiiyll-2-methyl- 
The title compound of this preparation was prepared by procedures 
1 0 analogous to tiiose described below in Example 76. MS: 427 (M+1 

Preparation 22 Pyridine, 2-[[[(2R, 4'aS. 10'aR)-3\4',4*a,9M0M0'a-hexahydro- 
4'a-(phenylm8thyl)spiro[oxirane-2,2'(1'H)-phenanthrenl-7- 
yl]oxy]methyl]- 

The title compound of this preparation was prepared by procedures 

1 5 analogous to those described below in Example 76. MS: 41 3 (M+1 Y, 

Example 1 2(3H)-Phenanthrenone, 4,4a,9,10-tetrahydro-7-methoxy-4a- 

(phenylmethyl)-, (S)- 
A solution of 48 g (143 mmol) of the title product of Preparation 2 and 71 mL 
of 1 M sodium methoxide in 100 mL of methanol was stinred at room temperature for 

20 15 min, then heated to 75 for 3 h. The solution was cooled to 0 ^C, 8.2 mL of 
acetic acid was added dropwise, and tiie solution was concentrated to an oil. The oil 
was dissolved in EtOAc, washed with saturated NaHCOs and brine, dried over 
Na2S04. filtered, and evaporated to dryness. The crude product was purified by 
chromatography over Si02 using 15% EtOAc to 35% EtOAc in hexanes as tiie 

25 gradient eluant to give 44 g 2(3H)-phenanthrenone, 4,4a,9,10-tetrahydro-7-methoxy- 
4a-(phenylmetiiyl)-, (S)- as an off-white powder (60% from 1-benzyl-6-methpxy-3.4- 
dihydro-1 H-naphthalen-2-cn6). Recrystallization from EtOAc^exane afforded 35 g of 
tiie titie product of this example as a white crystalline solid, mp 101-102 ^'C; IR 
(neat) 1667. 1500 cm"'; 'HNMR (CDCU) 1.83-1.90 (m. 1H), 2.02 (dt, 1H, J = 5.5, 

30 14), 2.27 (dt, 1H, J = 4.3, 14) 2.44-2.51 (m, 2H), 2.64-2.79 (m, 3H), 3.14 (d. 1H. J = 
13), 3.21 (d, 1H, J = 13), 3.78 (s 3H), 5.98 (S, 1H), 6.54 (d, 1H, J ^ 2.6), 6,71 (d, 2H. 
J = 7.1 ), 6.77 (dd. 1 H. J = 2.6, 8.7), 7.06-7.23 (m, 4H) ); '^C NMR (1 00 MHz, CDCh) 5 
30.71. 32.10. 34.62, 36.09. 43.62. 46.36. 55.20. 112.78, 112.84. 125.53. 126.68, 
127.96. 128.12. 130.08. 133.01, 137.24. 137.28, 157.75, 169.16. 198.81; MS m/2319 
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(M+H)*. Ana!. Calcd. for CaaH^Oa: 82.99; H, 6.96; N, 0. Found: C, 83.21; H, 
7.08; N. <0.10. 

Example 2 2(3^-Phenanthrenone, 4.4a.9,1 0-t8trahydro-7-rn8tho)cy-4a- 

(phenylmeftyt)-, (fl)- 

5 The title product of ttiis preparation was prepared using a method analogous 

to Example 1 . Starting with 3.53 g of the title product of Preparation 3 produced 2.78 
g of the title product of this example as an off-white powder (51% from 1-benzyl-6- 
methoxy-3,4-dihydro-1 H-naphthaIen-2-one. Recrystallization from EtOAc/hexane 
afforded 2.15 g of the title product of this example as a white crystalline solid. A!! 

10 physical constants are the same as reported for the title product of Example 1 . Ana!. 
Calcd. for C22H22O2: C. 82.99; H, 6.96; N, 0. Found: C, 83.17; H. 7.13; N, <0.10. 
Example 3 2(3H)-Phenanthrenone, 4,4a,9.10-tetrahydro-7-hydroxy-4a- 

(phenylmethyl)-. (S)- 
To a stirring solution of 40 g (0.126 mol) of the title product of Example 1 

15 (which was made by procedures described in Example 1) and 46.5 g (0.126 mol) of 
tetrabutylammonium iodide in 630 mL of dichloromethane at -78 °C under N2 
atmosphere was added 300 mL of 1 M l)oron trichloride in methylene chloride. The 
resultant solution was allowed to warm to RT for 1 .5 h, then poured into excess ice 
and stirred rapidly, overnight. The mixture was extracts with dichloromethane, dried 

20 over Na2S04, filtered, and concentrated to dryness. Purification by flash 
chromatography over SiOa using 20%EtOAc to ro%EtOAc in hexanes as. the 
gradient eluant afforded 33.3 g of the title product of this example as an off-white 
powder (87%). NMR (400 MHz, CD3OD) 8 1.81-2.00 (m, 2H), 2.26 (dt, 1H. J = 
4.2, 13), 2.40 (dd, 1H, J = 4.5, 18), 2.53 (ddd, 1H. J = 1.7. 5.6, 14). 2.58-2.80 (m, 

25 3H), 3.20 (d, 1H, J=13), 3.26 (d, 1H. J = 13). 5.92 (s, 1H), 6.45 (d, 1H. J = 2.5), 6.67 
(dd. 1H, J = 2.5, 8.5), 6.76 (d, 2H. J = 6.6), 7.05-7.14 (m, 4H); "C NMR (100 MHz, 
CD3OD) 6 30.22, 32.03. 34.08, 36.04, 43.73. 45.97, 113.76, 113.91. 124.50. 126.25, 
127.49, 127.94. 129.84, 131.86, 137.0. 137.71, 155.34, 171.73, 200.33; MS m/z30S 
(M+H)*. 

30 Example 4 2(3H)-Phenanthrenone, 4,4a,9,1 0-tetrahydro-7-hydroxy-4a- 

(phsnylmsSiy!) ■, (fl)- 
The title product of this example was prepared using a method analogous to 
Example 3. Starting with 1 .8 g of the title product of Example 2 produced 1 .3 g of the 
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title product of this exsmplB as a white solid (75%). AO physical constants are the 
same as reported for the tHe prcxluct of Exanr^ple 3. 
Example 5 2,7-Phenanthrenediol, 2,3 A4a,9,1 0-he)(ahydro-4a- 

(phenyImethy!)-2-(1-propynyl)-, (2f?-c/s)- and 2,7- 
5 Phenanthrenediol, 2,3,4,4a,9,10-hexahydro-4a- 

(phenylmeWiyl)-2-(1-propynyl)-, (25-f/ans)- 
To a stirring solution of 5 mL of THF saturated with propyne gas at 0 was 
added 4 mL of 0.5 M lithium ditsopropylamide (n THF and the resultant mixture stlnred 
under nitrogen atontosphere for 20 min. A solution of 50 mg (0.16 mmol) of the title 
10 product of B^mple 3 in 2 mL of THF was added dropwise, and the reaction mixture 
was warmed to RT and stirred for 16 h. Saturated, aqueous ammonium chloride was 
added, and the mixture was extracted with EtOAc, dried over Na2S04, filtered, and 
concentrated to dryness. Purification by flash chromatography over Si02 using 2% 
acetone in dichloromethane to 4% acetone in dic*iloromethane with 0.5% 
15 triethylamine as the gradient eluant afforded 25 mg (45%) of the first listed title 
product of this example (higher Rf) and 5 mg (9%) of the second listed title product of 
this example. 

The physical properties of the first listed title product of this example are as 
follows: ^H NMR (400 MHz, dgacetone) 5 1 .67 (s. 3H), 1 .67-1 .80 (m, 2H), 2.00- 

20 2.22 (m, 2H -i- deacetone), 2.26 (ddd, 1 H, J = 2.9, 4.2, 7.0), 2.60-2.78 (m, 3H), 

3.01, (d, 1H, J = 13). 3.05 (d, 1H. J =13), 4.30 (s. 1H), 5.52 (s, 1H), 6.49. (d. 1H, 
J = 2.6). 6.55 (dd, 1 H, J = 2.6. 8.5), 6.67 (d. 1 H. J = 8.5). 6.76-6.80 (m, 2H). 
7.08-7.13 (m. 3H), 8.06, (s. 1H); "C NMR (100 MHz, dsacetone) 5 2.5. 31.4, 
33.3, 35.6. 41.8. 46.8. 54.8, 65.8, 77.8. 83.9, 113.1. 114.4. 126.0. 127.4. 127.7. 

25 128.4, 1 30.6, 1 34.0. 1 37.2, 1 38.7, 1 41 .1 , 1 55.1 ; MS m/z 327 (M-OH)*. 

The physical properties of the second listed title product of this example are 
as follows: 'H NMR (400 MHz, dgacetone) 5 1.77 (s, 3H), 1.77-2.30 (m, 5H + 
dgacetone), 2.58-2.78 (m. 3H), 2.96. (d. 1H. J = 13). 3.02 (d, 1H. J =13), 4.06 (s 
1H), 5.60 (s. 1H), 6.47 (d, 1H. J = 2.3). 6.56 (dd. 1H, J = 2.3, 8.3), 6.78-6.82 (m, 
30 3H). 7.10-7.14 (m, 3H), 8.03 (s. 1 H); ^^C NMR (100 MHz. dsscetone) 6 2.5, 30.9. 

31.6. 35.3 . 41.9. 46.3, 54.6. 63.1. 76.8. 84.7. 113.1. 114.3. 126.0, 126.7, 127.4. 
128.4. 130.5. 134.0. 137.3. 138.7, 142.3, 155.1; MS m/z 327 (M-OH)*. 
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Example 6 2(1 H)-Phenanthrenone. 3,4,4a,9,10,10a-h8xahydro-7-hydroxy- 

4a- (phenylmethyl)-, (4aS-fmns)- 
Ammonia (1 .5 L) was condensed into a round bottom flask at -78 ""C equipped 
witfi a dry ice reflux condenser at -78 ^'C and a mechanical stirrer. To this flask was 
5 added 0.7 g (99 nnmoi) of lithiunr^ wire and the solution turned dark blue. A solution of 
10 g (^.8 mmoi) of the title product of Example 3 in 400 mL of 1 :1 dioxaneiether was 
added to the mixUire slowly in order to keep the reaction a dark blue. As tiie blue 
color dissipated, a small amount of lithium wire was added to the mixture to 
r^enerate ttie blue color. The total amount of lithium added to the reaction mixture 

10 did not exceed 3.5 g (495 mntol). After the complete addition of 10 g of the titie 
product of Example 3, the reaction was stirred an additional 30 min, then 14 g of solid 
ammonium chloride was added and immediate dissipation of the blue color was 
observed. H2O was added to the mixture and it was extracted with EtOAc, dried over 
Na2S04, filtered, and concentrated to dryness. The crude product was purified by 

15 flash chromatography over SiOa using 15% EtOAc to 20% EtOAc in hexanes as the 
gradient eluant to afford 8.16 g of the title product of tiiis example as a white solid 
(81%). NIWR (400 IVIHz, CD3OD) 5 1.52 (dt. 1H, J = 4.5. 13), 1.64-1.71 (m. 1H), 
1.90-2.15 (m, 2H), 2.27 (ddd, 1H, J = 2.5. 3.7, 15). 2.39 (dm, 1H, J = 15). 2.48 (ddd, 
1H, J = 2.0, 6.5. 13). 2.72 (t. 1H. J = 14), 2.84 (d, 1H, J = 13). 2.89-3.01 (m. 3H), 3.22 

20 (d, 1H. J = 13), 6.17 (d, 1H. J = 8.5). 6.24 (dd, 1H, J = 2.5, 8.5). 6.53 (d. 1 H, J = 2.5), 
6.65-6.68 (m. 1H). 7.04-7.13, (m. 3H); '^C NMR (100 MHz, CD3OD) 8; 27.9, 33.7. 
34.8. 36.0. 37.6, 39.4. 43.6, 44.0. 111.3. 114.6, 125.7. 127.0, 127.9, 130.5, 133.4, 
136.8, 138.0, 155.1 . 212.7; IVIS m/z307 (M+H)^ 

Example 7 2(1 H)-Phenanthrenone. 3.4,4a,9. 1 0,1 Oa-hexahydro-7-hydroxy- 

25 4a- (phenylmethyl)-, (4aSc/s)- 

To a solution of 1 g (3.6 mmol) of the titie product of Example 3 in 75 mL of 
ethanol and 0.27 mL of 2M KOH was added 0.15 g of 10% Pd/C. The reaction 
mixture was shaken under 45 p.s.l. (which is about 3 atm) of H2 gas for 4 h. Acetic 
acid (0.035 mL) was added tiien the mixture was filtered tiirough Celite®, waging 

30 the Celite® v\nth ethanol, and then the ethanol was removed under reduced pressure. 
The resultant residue was parttioned between EtOAc and ^t. NaKOO^, extracted 
witii EtOAc, dried over Na2S04. filtered, and concentrated to dryness. The crude 
product was purified by flash diromatography over Si02 using 25% EtOAc in 
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hexanes as the eluant to afford 947 mg of frie title product of this example as a white 
solid (86%). NMR (400 MHz, CD3OD) 5 1.52-1.60 (m, 1H), 1.87 (ddd, 1H. J = 4.8, 
11, 14), 2.00-2.35 (m, 6H). 2,39 (dt. 1H, J = 5.2, 14). 2.69-2.92 (m. 2H), 2.96 (d, 1H. 
J = 13), 3.00 (d. 1H, J = 13), 6.56-6.58 (m, 2H), 6.88-6.92 (m. 3H), 7.13-7.15, (m, 
5 3H); -^C NMR (100 MHz, CDsOD) 5 23.7. 25.3. 34.7. 37.2. 39.6. 40.3, 42.8, 47.7. 
113.1. 115.1, 127.3. 128.0, 130.5, 137.2, 137.8, 155.2. 213.9; MS m/2307 (M+H)*. 
Example 8 2.7-PhenanthrenedloI, 2-(chIoroethynyi)-1 .2.3,4.4a.9. 1 0,1 Oa- 

octahydro-4a-(phenylmethyi)-, [2/7-(2a,4aa,10aP)]- and 2,7- 
Phenanthrenediol,2-(chloroetfiynyl)-1,2,3,4,4a,9,10,10a- 

10 octahydro-4a-(phenylmethyl)-, [2S-(2cx,4a^,10aa)]- 

To a stirring solution of 95 mg of cis-dichloroethylene (0.98 mM) in 5 mL of 
THF at 0 was added 2.5 mL of 0.5 M lithium diisopropylamide in THF and the 
resultant mixture was allowed to wamri to RT for 30 min under nitrogen atomosphere. 
A solution of 30 mg (0.098 mntol) of the title product of Example 6 in 0.65 mL of THF 

15 was added dropwise, and the reaction mixture was stirred an additional 2 h. 
Saturated, aqueous ammonium chloride was added, and the mixture was extracted 
with EtOAc, dried over Na2S04, filtered, and concentrated to dryness. Initial 
purification by flash chromatography over SiOz using 20% EtOAc in hexanes as the 
eluant afforded 30 mg of a light brown solid. Further purification by flash 

20 chromatography over SiOz using 2% acetone in dichloromethane to 4% acetone in 
dichloromethane as a gradient eluant afforded 20 mg (56%) of the first listed title 
product of this example (higher Rf) and 7.0 mg (19%) of the second listed title 
product of this example (lower Rf) as white solids. The physical characteristics of the 
first listed title product of this example are as follows: mp 230-232 (decomp.); ^H 

25 NMR (300 MHz, CD3OD) 8 1.40 (mt. 1H. J = 14). 1 .64-1 .70.(m, 1H), 1.80-2.13 (m. 
7H). 2.59 (d. 1H, J = 13), 2.93-2.97 (m, 3H). 6.13 (d. 1H. J = 8.5). 6.25 (dd. 1H, J = 
2.6, 8.5), 6.54-6.57 (m. 3H), 7.00-7.07 (m, 3H); '^C NMR (75 MHz, CD3OD) 5 25.5. 
28.7. 31.8, 37.2. 40.52, 41.71. 43.43. 63.1. 70.7. 74.1. 112.4. 116.1. 126.8, 128.3. 
138.9. 132.1. 136.2, 138.3.139.5. 156.3; MS m/z366 (M+H)^ 349 (M-OH)*. 

30 The physical characteristics of the second listed title product of this example 

are as follows: mp 216-219 (decomp.) ^H NMR (400 MHz. CD3OD) S 1.47 (mt. 
1H, J =14), 1.56-1.62 (m, 1H). 1.80-2.00 (m, 5H), 2.08 (mt. 1H, J = 13), 2.23 (dt, 1H, 
J = 3.8, 14). 2.59 (d, 1H, J = 13). 2.82-2.93 (m) and 2.95 (d, 1H. J = 13), 6.08 (d, 1H. 
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J = 8.6), 6.20 (dd. 1H. J = 2,2. 8.6). 6.50 (d. 1H. J = 2.2), 6.54-6.56 (m, 2H), 7.03- 
7.06 (m. 3H); ^^C NMR (75 MHz, CD3OD) S 25.4,28.8, 28.9, 36.0, 36.7. 40.4, 42.5, 
65.1, 67.3. 75.9, 112.3. 116.1, 126.8. 128.2, 128.8. 132.2, 136.3, 138.3, 139.7. t56.2; 
MS m/z366 (M+H)*, 349 (M-OH)*. 
5 Exantple 9 27-Phenanttirenediol, 1 .2,3,4.4a,9,10,10a-octahydro-4a- 

(phenylmetiiyl)-2-(1-propynyI)-, [2f?-(2a,4aa,10aP)]- and 2,7- 
Phenanftrenediol. 1 ,2,3,4.4a,9,1 0,1 0a-octahydro-4a- 
(phenyImethyl)-2-(1-propynyl)-, [2S-(2a,4ap,10aa)]- 
To a stirring solution of 183 mL of THF saturate with propyne gas at 0 ®C vms 
10 added 143 nnL of 1 M [ithium diisopropylamide in THF and ttie resultant mixture was 
stinred under nitrogen atomosphere for 20 min. A solution of 7.3 g (23.8 mmol) of the 
title product of Example 6 in 250 mL of THF was added dropwise, and the reaction 
mixture was wanmed to RT and stinted overnight. Saturated, aqueous ammonium 
chloride was added, and the mixture was extracted v\rith EtOAc, dried over Na2S04> 
1 5 filtered, and concentrated to dryness. Purification by flash chromatography over Si02 
using 2% acetone in dichloromethane to 4% acetone as the eluant afforded 4.0 g (49 
%) of the first listed title product of this example (higher Rf) and 2.4 g (29 %) of tiie 
second listed title product of this example as white solids. 

Physical characteristics of the first listed title product of this example are as 
20 follows: mp 227-229 °C (decomp.), 'H NMR (400 MHz. CD3OD) 5 1.42 (mt, 1H. J = 
14), 1.61.(ddd, 1H. J = 3.4. 4.1, 8.8). 1.72 (s. 3H), 1.73-1.82 (m, 2H), 1.84-2.10 (m. 
5H). 2.55 (d, 1H, J = 13). 2.83-2.93 (m) and 2.94 (d, 3H. J = 13). 6.10 (d. 1H. J = 
8.3), 6.23 (dd. 1H. J = 2.5, 8.4). 6.52-6.55 (m. 3H), 7.00-7.05 (m. 3H); ^^C NMR (62 
MHz, CD3OD) 5 2.5, 24.1. 27.3, 30.5, 35.8. 36.1. 39.1, 40.2, 42.4, 68.9, 79.5. 82.3. 
25 110.9, 114.7, 125.4, 126.8, 127.5, 130.7, 135.1. 136.9, 138.3. 154.8; MS m/z 346 
(M+H)*. 329 (M-OH)*. 

Physical characteristics of the second listed title product of this example are as 
follows: mp 222-223 °C (decomp.); ^H NMR (400 MHz, CD3OD) 5 1.46 (mt, 1H, J = 
14), 1.54.1.60.(m. 1H). 1.83 (s) overiap with 1.75-1.94 (m, 8H), 2.08 (mt, 1H. J = 13), 
30 2.20 (dt, 1H, J = 4, 14). 2.57 (d, 1H. J = 13), 2.88 (t, 2H, J = 8,7). 2.94 (d, 1H, J = 13), 
6.08 (d. 1H, J = 8.3), 6.20 (dd. 1H. J = 2.4, 8.3), 6.50 (d. 1H. J ^ 2.4), 8.53-6.56 (m, 
2H). 7.01-7,06 (m. 3H): NMR (62 MHz. CD3OD) 5 1.7, 24.1, 27.4. 27.6, 35.0, 
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35.2, 38.4. 39.0, 41.6, 65.5. 76.9. 84.5. 110.8. 114.6. 125.3, 126.8, 127.4. 130.7, 
135.0, 136.9, 138.4, 154.7; MS m/z3A6 (M+H)*, 329 (M-OH)*. 
Example 1 0 2,7-Phenanthrenediol, 1 ,2.3,4,4a,9, 1 0,1 0a-octahydro-4a- 

(pheny!m8ttiyl)-2-propyl-[2fJ-(2a,4aa,10aP)]- 
5 A mixture of 975 mg of Vne first listed title product of Example 9, 1 95 mg of 1 0 

% Pd^C, and 100 mg KgCOa in MeOH was shaken under 40 p.s.i. (which is about 2.6 
atm) of Ha gas for 16 h. The mixture was filtered through Cetite® and concentrated 
to afford 945 mg of the title product of this example as a white solid. MS: 368 

(M+ier. 

1 0 Example 1 1 Pentans^, 5-[[4b,5.6,7,8.8a,9,1 0-octahydro-7-hydroxy-4b- 

(phenyImethyl)-7-propyl-2-phenanthrenyl]oxy]-, [4bS- 
(4ba,7a,8a3)]. 

To a stirring solution of 157 mg of the title compound of Example 314, below, 
in 4.8 mL of dioxane and 1.2 mL of H2O was added 72 mg of 4-methylmorpholine-N- 
15 oxide, 0.003 mL of pyridine, and 0.18 mL of 2.5 wt. % OSO4 in f-butanol and the 
reaction mixture was stirred for 4 h. To this mixture was added 776 mg of Nal04 and 
the resultant mixture was stirred overnight. The reaction mixture was poured into 
H2O and extracted with EtOAc. The organic layer was dried over NaaSOA, filtered, 
and concentrated to dryness. Purification by flash chromatography over SiOa using 
20 25 % EtOAc in hexanes to 10 % EtOAc in hexanes as the gradient eluant afforded 
141 mg of the title product of this example as coloriess oil. MS: 417 (M-M)^, 
Example 12 2-Phenanthrenol, 1,2,3,4.4a,9,10,10a-octahydro-7-[[5-(4- 

morpholinyl)pentyl]oxy]-4a-(phenylmethyl)-2-propyl-, [21^ 
(2a,4aa,10aP)]- 

25 To a stirring solution of 34.6 mg of the title product of Example 1 1 in 1 mL of 

AcOH was added 0.014 mL of morpholine and 109 mg of Na2S04 and the resultant 
mixture was stinred for 15 min. To this mixture was added 24 mg of NaHB(0Ac)3 and 
the resultant mixture was stirred for 1 .5 h. The mixture was cooled to 0 and sat. 
NaaCOs added until the pH of the mixture was approximately 8 to 9. The reaction 

30 mixture was extracted with EtOAc, dried over NbzSO^, filtered, and concentrated to 
dryness. Purification by flash chromatography over SiOg using 5 % MsOH in 
dichloromethane to MeOH as the eluant afforded 26.6 mg of the title product of this 
example as a white solid. MS:506(M+ir. 
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E)^mpl8l3 Methanesulfonic acid, trifluoro, 4b, 5, 6, 7. 8, 8a, 9, 10- 

octahydro-7-hydroxy-4b-(pheny!methyi)-7-{1-propynyi)-2- 
phenanthrenyl ester, [4bS-(4ba. 7a, 8a3)]- 
To a stirring solution of 4.14 g of the first fisted titie compound of Example 9 
5 (which was prepared by procedures described in Example 9), 1 .95 mL of 2,6-!utldinep 
and 292 mg of 4-dimethyIaminopyridine in 150 mL of dichloromethane at -40 **C 
under nitrogen was added 2.6 mL of trifluoromethylsulfonic anhydride. The resultant 
mixture was stirred for 0.5 h at -40 ®C, 0.5 h at 0 **C, then 1 .5 h at RT. The reaction 
mixture was poured into 1 N KCL and extracted v\dtfi dichloromethane. The organic 
10 Eayer was washed with water, sat NaHCOs, and brine, dried over Na2S04, filtered, 
and concentrated to dryness. Purification by flash chromatography over SiOz using 
15% EtOAc in hexanes to 20% EtOAc in hexane as the gradient eluant afforded 4.4 g 
(77%) of the title product of this example as a white solid. NMR (400 MHz. CbDq) 5 
6.07 (d. 1 H, J = 8.4), 6.63 (d, 1 H, J = 2.5). 
15 Example 14 2-PhenanthrenecartDOxylic acid, 4b.5,6,7,8,8a,9,10-octahydro- 

7-hydroxy-4b-(phenylmethyl)-7-(1 -propynyl)-, methyl ester, 
[4bS-(4ba.7a.8aP)]- 
A mixture of 1.18 g of the title product of Example 13, 0.27 g of 1,3- 
bis(d!phenylphosphino)-propanol. 2.54 mL of triethylamine. and 0.1 g of palladium 
20 acetate in 40 mL of 1:1 DMF / MeOH was shaken under 60 p.s.i. (which is about 4 
atm) carbon monoxide at 70 ''C for 4 h. The reaction mixture was concentrated to 
remove MeOH. The mixture was poured into 1 :1 hexane / EtOAc, washed with 50 % 
brine, dried over Na2S04. filtered, and concentrated to dryness. Purification by flash 
chromatography over Si02 using 23 % EtOAc in hexanes to 28 % EtOAc in hexane 
25 as the gradient eluant afforded 0.79 g (82 %) of the title product of this example as a 
white solid. MS: 371 (M-17)\ 

Example 1 5 2-Phenanthrenecarit)onitrile, 4b,5,6,7.8,8a,9,1 0-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-(1 -propynyl)-, [4bS- 
(4ba,7a,8ap)]- 

30 A stirring mixture of 1.0 g of the title product of Example 13, 0.4 g of 

tetrakis(triphenylphosphine)pai!adlum(0), and 0.17 g of zinc(ll)cyan:de in 9.5 mL of 1- 
methyI-2-pyrrDlidinone (NMP) under nitrogen was heated to 90 ®C for 4 h. The 
reaction mixture was poured into sat. NaHCOa, filtered tiirough Celite®, and 
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extracted with EtOAc. The organic layer was dried over Na2S04, filtered, and 
rant^ntrated to dryness. Purification by flash chrcnnatography over SiOa using 20% 
EtOAc in hexanes to 30 % EtOAc in hexanes as the gradient eluant afforded 0.64 g 
(86 %) of the title product of this example as a white solid. MS: 338 (M-17)*. 
5 Example 1 6 2-Phenanthreno!, 1 .2,3 .4,4a,9,1 0,1 0a-octahydro-4a- 

{phenyImethyl)-2-(1 -propynyl)-7-(2-pyridinyi)-, [2R- 

(2a,4aa,10ap)]- 

Nitrogen gas was bubbled through a solution 300 mg of the title product of 
Example 13. 70 mg of 1,1'-bis(diphenyIphosphino)ferrocene, and 28 mg of palladium 
10 estate in THF for 5 min. Under nitrogen atmosphere, the solution was cxioled to -78 
°C and 3.78 mL of 0.5 M bromo-2-pyridyl zinc in THF was added. The solution was 
wamned to RT then heated to 70 ovemight. After cooling to RT, sat. NH4CI was 
added and the resultant mixture was extracted with EtOAc, dried over Na2S04. 
filtered, and concentrated to dryness. Purification by flash chromatography over SiQa 
15 using 20% EtOAc in hexanes as the eluant afforded 173 mg (67 %) of the title 
product of this example as a white solid. MS: 408 (M+1 y. 
Example 1 7 2-PhenanthrenecartDOxylic acid, 4b,5,6.7,8,8a,9.1 0-octahydro- 

7-hydroxy-4b-(phenylmethyl)-7-(1 -propynyl)-, [4bS- 
(4ba,7a,8aP)]- 

20 To a stirring solution of 170 mg of the title product of Example 14 in 4 mL of 

THF was added 0.26 mL of 2 N KOH and the resultant solution was heated to reflux 
for 3 days. An additional 0.75 mL of 2 N KOH was added and the mixture was 
heated to reflux ovemight. The reaction mixture was cooled to RT, diluted with a 
small amount of water, and washed v^h diethyl ether. The aqueous layer was 

25 acidified with 2N HCI and extracted with EtOAc. The organic layer was dried over 
Na2S04. filtered, and concentrated to dryness to yield 155 mg of the title product of 
this example as an off-v^ite solid. MS: 357 (M-17)^ 

Example 1 8 2-Phenanthrenecarboxamide, 4b,5,6,7,8,8a,9,1 0-octahydro-7- 

hydroxy-A>-[3-(1 H-imidazol-l -yl)propyl]-4b-(phen^methyl)-7-(1 - 
30 propynyl)-,[4bS-(4ba,7a,8aP)]- 

To a stirring solution of 1-(3-aminopropyl)imidazcie in 1 mL 0? 
dichloromethane at 0 ^0 under Na was added 0.1 mL of 2.0 M trimethylaluminum in 
hexane. The mixture was stirred at 0 for 20 min. then at RT for 1 h. To this 
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mixture was added 20 mg of the tit!© OTmpound of Example 14 in 1 mL of 
dichloromethane. The mixture \ms heated to reflux for 6 h Uien removed from the 
heat and starred at RT for 3 days. To the reaction mixture was added 1 N HCI 
dropwise until the aqueous layer was approximately pH 4. The resultant mixture was 
5 extracted witf) EtOAc, dried over Na2S04, filtered, and concentrated to dryness. 
Purification by flash chromatography over SiOa using 5% MeOH in dichloromethane 
to 10% MbOH in dichloromethane as ttie gradient eluant afforded 22 mg {88 %) of 
VnB title product of this example as a white solid. MS: 483 (M+1 
Example 1 9 2-Phenanthrenemethanol, 4b,5,6,7.8.8a,9,1 0-octethydro-7- 

1 0 hydroxy-a,a-dimethyl-4b-(pheny!methyl)-7-(1 -propynyi)-, t4bS- 

(4ba.7a.8aP)]- 

To a stirring solution of 100 mg of the title compound of Example 14 in 2 mL 
of THF at 0 °C under N2 was added 0.77 mL of 1 M methyl magnesium bromide in 
butyl ether. The mixture was stirred at 0 ""C for 2 h, warmed to RT and stin'ed an 

15 additional 1 h. To the reaction mixture was added 1.2 mL of 1 M methyl magnesium 
bromide in butyl ether and the resultant mixture was stirred at RT for 1 h. Sat. NH4CI 
was added and the resultant mixture was extracted with EtOAc, dried over Na2S04, 
filtered, and concentrated to dryness. Purification by flash chromatography over SiOa 
using 20% EtOAc in hexanes to 30 % EtOAc in hexanes as the gradient eluant 

20 afforded 80.5 mg of the title product of this example as a white solid. MS: 371 (M- 
17)*. 

Example 20 2-Phenanthrenemethanol, 4b,5,6,7,8,8a,9, 1 0-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-(1 -propynyi)-, [4bS- 
(4ba.7a.8ap)]- 

25 To a stirring solution of 50 mg of the title compound of Example 14 in 2 mL of 

dichoromethane at -78 ®C under N2 was added 0.39 mL of 1 M diisobutylalumlnum 
hydride in hexane and the resultant mixture was stirred for 35 min. Methanol (10 
drops) was added dropwise to the reaction mixture followed by 2 mL of sat. 
Rochelle's salt. The mixture was extracted with dichoromethane. The organic layer 

30 was washed with HgO and brine, dried over Na2S04, filtered, and concentrated to 
dryness. The resultant solid was washed with a small amount of EtOAc to afford 18 
mg of the title product of this example as a white solid. MS: 343 (M-17)''. 
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Example 21 2-Phenanthren8methgtftol, 4b,5.6 J,8,8a,9, 1 0-octehydro-7- 

hydroxy-4b-(pheny!methyl)-7-{1 -propynyl)-, a- 
methanesulfonate. [4bS-(4ba,7a.8aP)]- 
To a stirring solution of 20 mg of the title product of B^mrtple 20 (which was 
5 prepared by procedures described in Example 20) in 0.5 mL of JHF at 0 under Na 
was added 0.017 mL of methanesulfonyl chloride and 0.02 mL of 
diisopropylethylamine. After 3 h. Ote reaction mixture was diluted with EtOAc, washed 
With HaO and brine, dried over Na2S04, filtered, and concentrated to give 18 mg of 
the titfe product of this example as a yellow solid. NMR (400 MHz, C^Ds) S 4.79 (s, 
10 2H). 

Example 22 2-Phenanthrenol, 7-(azldomethyl)-1 ,2,3,4,4a,9,10.10a- 

octahydro-4a-(phenylmethyl)-2-(1 -propynyl)-, [2ff- 
(2(x.4aa,10aP)]- 

The title product of Example 21 (18 mg) and 20 mg of sodium a^de in 0.5 mL 
15 of DMF were heated to 100 ""C under Nz for 3 h. The reaction mixture was cooled to 
RT, diluted with EtOAc, washed with H2O and brine, dried over Na2S04, filtered, and 
concentrated to dryness. Purification by flash chromatography over SiOa using 20% 
EtOAc in hexanes as the eluant afforded 1 8 mg of the title product of this example as 
a white solid. IR (neat) 2098 cm ^ NMR (400 MHz, CeDe) 8 4.24 (s, 2H). 
20 Example 23 2-Phenanthrenol, 7-(aminomethyl)-1 ,2,3,4,4a.9,10,10a- 

octahydro-4a-(phenylmethyl)-2-(1 -propynyl)-, [2R- 
(2a,4aa.10aP)]- 

To a stirring solution of 18 mg of the title product of Example 22 in 1 mL of 2 : 
1 :1 THF : MeOH : H2O was added 25 mg of triphenylphosphine and the resultant 

25 mixture stirred at RT for 1 .5 h. The reaction mixture was concentrated to a white 
residue. To this residue was added diethyl ether and the resultant mixture was 
extracted with 1 N HCI. The aqueous layer was taken to pH greater than 10 by the 
addition of 15% NaOH, extracted with EtOAc, dried over Na2S04. filtered, and 
concentrated to dryness. Purification by flash chromatography over SiOz using 5% 

30 MeOH in dichloromethane to 50 % MeOH in dichloromethane with 1 % trieth^amine 
as the gradient eSuant afforded 10 mg of the titie product of this example as a white 
solid. MS:360(M+1)*. 
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Example 24 2-Phenanthrenol. 1 ,2,3,4,4a.9,1 0,1 0a-(K:tahydro-4a- 

(phenylm8thyl)-2-(1^)rapynyl)-7-(1 H-tetrazoI-5-yl)-, [ZR- 
(2a,4aa.10a3)]- 

To a stirnng solutfon of 42 mg of the title impound of Example 15 in 1 mL of 
5 toluene under N2 was add^ 4.7 g of dibirtyltin o)dde and 0.0^ mL of 
trimett^ylsilytazide. The resultant mixture was stinted at 90 ^ for 7 days then at RT 
for 7 additional da^. The reaction mixture was concentrated in vamio, dissolved in 
MeOH, and concentrated in vacuo. The residue was dissolved in EtOAc, washed 
with sat. NaHCOs, dried over Na2S04, filtered, and concentrated to dryness. 
10 Purification by flash chromatography over Si02 using 10% MeOH in dichloromethane 
as the eiuant afforded 4 mg of the title product of this example as a white solid. MS: 
399 (M+ir. 

Example 25 2-Phenanthrenecarboxamide, 4b.5,6,7,8,8a,9, 1 0-octahydro-7- 

hydroxy-A^methoxy-/^methyl-4b-(phenylmethyl)-7-(1- 

1 5 propynyl)-, [4bS-(4ba.7a.8aP)]- 

To a stirring solution of 168 mg of the title compound of Example 17 (which 
was prepared by procedures described in Example 17) dichloromethane was added 
sequentially 53 mg of N,0-dimethylhydroxylamine hydrochloride. 172 mg of 1-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, 121 mgof 

20 hydroxybenzotriazole hydrate, and 110 mg of 4-dimethylaminopyridine at RT under 
N2. The resultant mixture was stirred at RT overnight, poured into 2 N HCI, and 
extracted with EtOAc. The organic layer was washed sequentially with 2 N HCI, H^O, 
and sat NaHCOa, dried over Na2S04, filtered, and concentrated to dryness. 
Purification by flash chromatography over Si02 using 3% MeOH in dichloromethane 

25 as the eiuant afforded 1 34 mg (71 %) of the title product of this example as a 
coloriess oil. MS: 41 8 (M-i-1 y. 

Example 26 1 -Propanone, 1 -[4b,5,6,7,8,8a,9,1 0-octahydro-7-hydroxy-4b- 

(phenylmethyl)-7-(1 -propynyl)-2-phenanthrenyl]-, [4bS- 
(4ba.7a,8aP)]- 

30 To a stining solution of 1 1 9 mg of the title product of Example 25 in 1 .5 ml of 

THF at -78 ®C under N2 was added 0.86 mL of 1 M ethyl magnesium bromide in THF. 
The reaction mixture was stirred at -78 *C for 1 h, 0 ''C for 2 h, then RT for 2 h. The 
reaction mixture was poured into 5% HCI in EtOH and stirred for 5 min. The resultant 
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mlxbire was poured into brine, and extracted witii EtOAc. The orgsmic layer was dried 
over Na2S04, filtered, and concentrated to dryness. Purification by flash 
chromatography over SiOa using 15% EtOAc in hexanes to 20% EtOAc In hexane as 
the gradient eluant afforded 49.5 mg (48%) the title product of tttis example as a 
5 ivhite solid. MS:387{M+ir. 

Example 27 2-PhenanthrenemethanoI. a-ethyl-4b,5.6,7.8,8a.9,10- 

octahydro-7-hydroxy-4b-(phenyImethyl)-7-(1 isropynyl)-, [4bS- 

(4ba,7a.8ap)]- 

To a stirring solution of 32.3 mg of tiie titie product of Example 26 in 0.8 mL of 

1 0 MeOH was added 3.2 mg of NaBhU and the resultant mixture stinred at RT for 2 days. 
An additional 2 mg of NaBH4 was added and the reaction mixture was heated to 
reflux for 2 h. After cooling to RT, H2O was added and the mixture concentrated in 
vacuo to remove MeOH. The resultant mixture was extracted with EtOAc, dried over 
Na2S04, filtered, and concentrated to dryness. Purification by flash chromatography 

15 over SiOz using 15% EtOAc in hexanes as the eluant afforded 24 mg of the title 
product of this example as a cotoriess oil. MS: 371 (M-17)*. 
Example 28 Carbamic acid. (4b,5,6,7.8,8a,9,1 0-octahydro-7-hydroxy-4b- 

(phenylmethyi)-7-(1 -propynyl)-2-phenanthrenyl]-, 1,1- 
dimethylethyl ester, [4bS-(4ba,7a.8aP)]- 

20 A solution of 124 mg of the title compound of Example 17, 91 mg of 

diphenylphosphoryl azide, and 0.046 mL of triethylamine in 1mL of f-butanol was 
heated to reflux for 16 h. The solution was concentrated in vacuo and the resultant 
residue was dissolved in EtOAc. The EtOAc solution was washed with 5% citric acid, 
H2O, sat. NaHCOa. and brine, dried over Na2S04, filtered, and concentrated to 

25 dryness. Purification by flash chromatography over SiOa using 30% EtOAc in 
hexanes to 50% EtOAc in hexanes as the gradient eluant afforded 34.1 mg of the title 
product of this example as a white solid. MS: 328 (M-17)*. 
Example 29 2-Phenanthrenol, 7-amino-1 ,2.3.4,4a.9,10,10a-octahydro-4a- 

(phenylmethyl)-2-(1 -propynyl)-, [2R-(2a,4aa,1 OaP)]- 

30 To a stirring solution of 20 mg of the title product of Example 28 in 0.5 mL of 

dichloromethane was added 0.07 mL of trifiuoroacatiC acid. The so!u^on was stirred 
at RT for approximately 1.5 h. Sat NaHCOa was added to the solution. The 
resultant mixture was extracted with EtOAc, washed with brine, dried over Na2S04. 
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fiitered, and concentrated to dryness. Purification by flash chromatography over SiOa 
using 20% EtOAc tn hexanes as the eluant afforded 7.5 mg of the title product of this 
exanr^ple as a white solid. MS: 328 (M+1 y. 

Exannpie 30 2-Phenanthrene(^rboxamide, 4b-(2,3<ilhydroxypropy!)- 

5 4b,5,67,8,8a,9,1 0-octahydra-7-hydroxy-7-(1 iJropynyl)-. [4bS- 

(4btx.7a,8ap)]. 

To a stinring suspension of 303 mg of 2-phenanthrenecarboxamide, 
4b,5,6»7.8,8a.9,1 0-octahydro-7-hydroxy-4b-(2-propenyl)-7-(1 -prepay!)-, [4bS- 
(4ba,7a»8a0)]- in 13.5 mL of dioxane and 3.3 mL of H^O was added 186 mg of 4- 

1 0 methylmorphotine-N-oxide, 0.008 mL of pyridine, and 0.47 mL of 2.5 wt. % OSO4 in f* 
butanol and the mixture was stinred at RT overnight. To this mixture was added 1 :1 
sat. NaHCOs and sat. NaHSOs. The resultant mixture was extracted with EtOAc, 
dried over Na2S04, filtered, and concentrated to afforded 292 mg of the title product 
of this example as a white solid. MS: 358 (M+1 

1 5 Example 31 2-Phenanthrenecarboxamide. 4b,5,6.7,8.8a,9,1 0-octahydro-7- 

hydroxy-4b-[(2-oxo-1 ,3-dioxolan-4-yi)methyl]-7-(1 -propynyl)-. 
[4bS-(4ba.7a.8ap)]- 
To a stirring solution of 90 mg the title product of Example 30 in 
dichloromethane at 0 under N2 was added 45 mg of carbonyldiimidazole. The 

20 reaction mixture was wanmed to RT and stirred for 3 h. The mixture was 
concentrated to dryness and purified by flash chromatc^raphy over SiOa using 3 % 
MeOH in dichloromethane to 5% MeOH in dichloromethane as the gradient eluant to 
afford 46 mg of the title product of this example as a white solid. MS: 384 (M+1 
Example 32 4a(2H)-Phenanthreneacetaldehyde, 2-(chloroethynyl)- 

25 1 ,3,4.9,1 0,1 0a-hexahydro-2,7-dihydroxy-. [2R-(2a.4aa,10aP)]- 

To a stimng solution of 1.77 g of the title compound of Example 172, below, in 
100 mL of dioxane and 25 mL of HaO was added 1 .1 1 g of 4-methylmorpholine-N- 
oxide, 0.045 mL pyridine, and 2.8 mL of 2.5 wt. % OSO4 in f-butand and the reaction 
mixture stirred for 6 h. To this mixture was added 12 g of Nal04 and the resultant 

30 mixture was stirred overnight. The reaction mixture was poured into H2O and 
extracted with EtOAc. The organic layer was dried over NaaSO^, fiftered, and 
concentrated to dryness. Purification by flash chromatography over SiOa using 30% 



wo 00/66522 



-125- 



PCT/IBOO/00366 



EtOAc In hexanes as the e!uant afforded 1 .04 g of the title product of 4iis example as 
a white solid. NMR (400 MHz, De-acetone) S 4.8 (s. 2H). 
Example 33 2,7-Phenartthrenediol, 2-(chloroethynyl)-1 ,2,3.4,4a,9,1 0,1 Oa- 

octehydro-4a-[2-(1-piperidinyl)ethyl]-, [2ff-(2a,4aa,10aP)l- 
5 To a stirring solution of 100 mg of the title product of Exanrtpte 32 in 1 .5 niL of 

AcOH was added 0.062 mL of piperidine and 446 mg of Na2S04 and the resultant 
mixture was stirred for 15 min. To tiiis mixbire was added 100 mg of NaHB(0Ac)3 in 
two portions and the resultant mixture was stirred for 1 .5 h. The mixture was cooled 
to 0 and sat. NagCQa added until the pH of the mixUire v^s approximately 8 to 9. 

10 The reaction mixture was extracted with EtOAc, dried over Na^04, filtered, and 
concentrated to dryness. Purification by fla^ diromatography over SiOg using 5% 
MeOH in dichloromethane to MeOH as the gradient eluant afforded 95 mg of the title 
pr(Kluct of this example as a white solid. MS: 388 (M^-l)^ 
Example 34 4a(2H)-Phenanthreneacetaldehyde. 2-(chloroethynyl)- 

1 5 1 ,3.4.9. 10,1 0a-hexahydro-2.7-dihydroxy-, oxime, [2B- 

[2a,4aa,10ap]]- 

To a stining solution of 150 mg of the title product of Example 32 in 6 mL of 
MeOH was added 147 mg of KHCO3 and 141 mg of hydroxylamine hydrochloride. 
The reaction mixture was heated to reflux for 3 h then cooled to RT and concentrated 

20 to dryness. Purification by flash chromatography over SiOa using 5% MeOH in 
dichloromethane to 8% MeOH in dichloromethane as the gradient eluant afforded 64 
mg of the title product of this example as a white solid. MS: 31 6 {M-17)*. 
Example 35 2,7-Phenanthrenediol. 2-(chIoroethynyl)-1 ,2,3,4,4a.9. 1 0, 1 0a- 

octahydro-4a-(3-phenyl-2-propenyl)-, [2f^[2a,4aa(£). 1 0aP]]- 

25 To a stirring solution of 410 mg of diethyl benzylphosphonate in 5 mL of THF 

at -78 *'C under N2 was added 0.65 mL of 2.5 M butyl lithium in hexane. The reaction 
mixture was wamned to 0 <^ and stirred for 1 h. To the reaction mixture was added 
104 mg of the title product of Example 32 in 2 mL of THF and the mixture was stirred 
an additional 3.5 h. The reaction mixture was poured into sat. NH4CI, extracted with 

30 EtOAc, dried over NaaSOa, filtered, and concentrated to dryness. Purification by flash 
chromatography over SiOz using 10 % EtOAc in hexanes to 20% E^Ac in he^no as 
the gradient eluant afforded 60 mg of the title product of this example as a white 
solid. MS:375(M-17)*. 
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Example 3S 2-8utenoic acid. 4-(2-{ch!oroethynyl)-1 ,3.4,9,1 0,1 Oa- 

h8xahydro-2,7-c[ihyclroxy-4a(2^fl-phenanthrenyl]-, [2B- 
[2a.4aa{£).10apll. 

To a stirring solution of 2.2 g of the tlt!e compound of Example 183, below, in 
5 40 mL of THF was added 1 1 mL of 2 N KOH and the resultent solution was heated to 
reflux for 4 h. The reaction mixture was cooled to RT, diluted with a small amount of 
water, and washed with dietiiyl ether. The aqueous layer was acidified v\^h 2N HCi 
and extracted with EtOAc, dried over Na2S04, filtered, and concentrated to dryness to 
^eld 1 .55 g of the title product of this example as an off-white solid. NMR (400 
1 0 MHz. CD3OD) 5 5.66 (d. 1 H, J = 1 5), 6.67-6.80 (m, 1 H). 

Example 37 Pyn'didine, 1-[4-[2-(chIoroethynyl)-1 ,3,4,9,10,1 Oa-hexahydro- 

2,7-dlhydroxy-4a(2H)-phenanthrenyl]-1 -oxo-2-butenyl]-, (2fr 
[2a,4aa(E).10aP]]- (Formula F-12: R2 is OH, R3 Is 
chloroethynyl. R5 is H, Ra is H, Rg is H, Rio is OH, R7, R14. Ris. 
1 5 Rt6 are each H, m is 2, R12 and R13 taken together with N are 

pyrrolidinyl) Refer to Scheme F. 
To a stirring solution of 168 mg of the title product of Example 36 in 
dichloromethane was added sequentially 0.67 mL of pyrrolidine, 140 mg of 
dicyclohexylcarbodiimide. 91 mg of hydroxybenzotriazole hydrate, and 10 mg of 4- 
20 dimethylaminopyridine at RT under N2. The resultant mixture was stirred at RT 
overnight. The mixture was diluted with MeOH, filter through Celite®. and 
concentrated to dryness. Purification by flash chromatography over SiOa using 90% 
acetonitrile and 10% dichloromethane with 0.5% to 1% H2O as the gradient eluant 
afforded 90 mg of the title product of this example as a white solid. MS: 414 (M+1 y. 
25 Example 38 4Af Benzo[a]quinolizin-4-one, 1 .2,3,6.7, 1 1 b-hexahydro-9- 

hydroxy-1 1 b-(phenylmethyl)- 
A solution of 973 mg of 2-(3-hydroxyphenyl)ethylamin6 hydrobromide and 920 
mg of 5-oxo-6-phenyl-hexanoic acid In 3 mL of isopropanol was heated to 210 ''C 
open to the air for 5 h. The resultant residue was purified by flash chromatography 
30 over SiOa using 5% MeOH in dichloromethane to 20% MeOH in dichloromethane as 
the gradient eSuant to afford 774 mg (56%) of the tstle product of this example as an 
off-white solid. MS: 307 (M+l^. 
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Example 39 4H-BenzoIa]quino!ffin-4-one, 1 ,2,3,6,7,1 1 b-hexahydro-9- 

(pheny!metho)cy)-1 1 b-(ph8nylmethyl)- 
To a stirring solution of 770 mg of the title product of Example 38 in DMF was 
added sequentially 3 mL of 1 M poteisslum ^butoxIde in f-butanol followed by 0.35 
5 mL of benzyl bromide. The reaction mixture was heated to 60 for 2 h. The mixture 
was cooled to room temperature and 1 N HCI was added. The resultant mixture was 
extracted with EtOAc, dried over Na2S04, filtered, and concentrated to dryness. 
Purification by flash chromatography over SiOz using EtOAc in hexanes to 
100% EtOAc as the gradient eluant afforded 797 mg (80%) of the titie product of this 
1 0 example as an off-white solid. MS: 398 (M+1 

Example 40 2H-Benzo[a]quinolizine-3-carboxyiic acid, 1 .3,4,6,7, 1 1 b- 

hexahydro-4-oxo-9-{phenylmethoxy)-1 1 b-(phenyImethyl)-3- 
propyl-, methyl ester, (3-as)- 
To a stirring solution of 0.61 mL of diisopropylamine in 9 mL of THF at 0 "^C 
15 under N2 was added 1.75 mL of 2.5 M n-butyl lithium in hexane. The resultant 
solution was stirred for 10 min. at 0 ^^C then cooled to -78 "^C. To this solution was 
added 790 mg of the title product of Example 39 in 10 mL of THF dropwise over 30 
min. The resultant solution was stirred at -78 *C for 30 min., wamned to 0 ""C for 2 h, 
then cooled to -78 "^C. To this solution was added 0.17 mL of methyl chlorofomnate. 
20 The resultant mixture was stirred for 30 min at -78 then warmed to RT and stirred 
for 1 h. To the reaction mixture was added 0.42 mL of propyl iodide and the resultant 
mixture was stirred at 0 °C for 1 h then warmed to RT for 14 h. To the reaction 
mixture was added an additional 0.5 mL of propyl iodide and the resultant mixture 
heated to 55 ""C for 4 h. The mixture was poured into EtOAc and washed with 1 N 
25 HCI, H2O, sat NaHCOa, and brine. The organic solution was dried over Na2S04, 
filtered, and concentrated to dryness. Purification by flash chromatography over Si02 
using 40% EtOAc in hexanes as the eluant afforded 768 mg (78%) of the title product 
of this example as an off-w^ite solid. MS: 498 (M+1 y. 

Example 41 2H-Benzo[a]quinolizine-3-methanol, 1 ,3,4,6,7,1 1 b-hexahydro- 

30 9-(phenylmethoxy)-1 1 b-(phenylmethyl)-3-propyl-. (3-cfe)- 

To a stirring solution of 50 mg of the title product of Example 40 (n 1 mL of 
THF was added 3 mL of 1.0 M lithium aluminum hydride in THF. The reaction 
mixture was heated to reflux under N2 ovemight The mixture was cooled to 0 ''C and 
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0.12 mL 0.12 mL 15% NaOH, and 0.36 mL H2O was added slowly and 
sequentially with stining to tiie reaction mixture. After 5 min of rapid stirring, the 
nnixture was filtered trough Celite® and a)noentrated to dryness. Purification by 
flash chromatography over SiC^ using 3% MeOH in dichloromethane to 10% MeOH 
5 in dichlommethane as the gradient eluant afforded 36 mg (79%) of the titie product of 
this example as a white solid. MS: 456 (M+l 

Example 42 2/+BenzoIalquinoIizine-3-methano!, 1 ,3,4,6,7,1 1 b-hexahydro- 

9-hydroxy-1 1b-(phenyImethyl)-3-propyl-, (3-c/s)- 
To a stirring solution of 31 mg of the title product of Example 41 in 
10 dichloromethane at -78 under Na was added 0.05 mL of BBrs and the reaction 
mixture allowed to warm to RT. The reaction mixture was cooled to -78 °C and 
MeOH was added dropwise to quench the reaction. The mixture was concentrated to 
dryness, dissolved in MeOH and concentrated to dryness. Purification by flash 
chromatography over Si02 using 5% MeOH in dichloromethane with 0.1% 
15 triethylamine to 10 % MeOH in dichloromethane with 0.1% triethylamine as the 
gradient eluant afforded a white solid. This solid was partitioned between EtOAc and 
sat. NaHCOa. The EtOAc layer was dried over Na2S04, filtered, and concentrated to 
afford 10 mg of the title product of this example as a white solid. ^H NMR (400 MHz, 
CD3OD) 5 2.45 (d. 1H, J = 12), 2.66 (d, 1H, J = 12). 
20 Example 43 2/+Benzo[a]quinolizine-3-cartK>xylic acid, 1 ,3,4,6.7, 11b- 

hexahydro-9-hydroxy-4-oxo-1 1 b-(phenylmethyl)-3-propyl-, 
methyl ester, (3-c/s)- 
A mixture of 50 mg of the title product of Example 40, 63 mg of ammonium 
fomiate, and 20 mg of 20% palladium hydroxide on cartx)n in 5 mL of MeOH was 
25 heated to reflux for 3 h. The mixture was cooled to RT, filtered through Celite®, and 
concentrated to dryness. Purification by flash chromatography over SiOz using 50% 
EtOAc in hexanes as the eluant afforded 41 mg of the title product of this example as 
a white solid. MS: 408 (M+1 )^ 

Example 44 4H*Benzo[a]quinolizin-4-one, 1 ,2,3,6,7,1 1 b-hexahydro-3- 

30 (hydroxymethyl)-9-(phenylmettioxy)-1 1 b-(phenylmethyl)-3- 

propyl-, {S-clsy 

To a stirring solution of 50 mg of the title product of Example 40 in 5 mL of 
THF under N2 was added 10 mg of litiiium borohydride. The resultant mixture was 
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Stirred fcr 2 h at RT tften warmed to 40 and stirred an additional 2 h. After cooling 
to RT, sat. ammonium chloride was added and the mixture was extracted witfi EtOAc. 
The EtOAc solution was dried over Na2S04, filtered, and concentrated to dryness. 
Purification by flash chromatography over SiO^ using 40% EtOAc in hexanes to 80% 
5 EtOAc in hexanes as the gradient eiuant afforded 17 mg of tt^e titie product of Ms 
example as a white solid. MS:470(M-f1)^ 

Example 45 2(1 H)-Phenanthrenone. 7-(acetyloxy)-3,4.4a,9,1 0.10a- 

hexahydro-4a-(phenyImethyt)-, {AaS-trans)- 
To a stirring solution of 54 mg of the tltie compound of Example 6 in 2 mL of 
10 dichloromethane was added 0.037 mL of triethylamine and 0.015 mL of acetyl 
chloride and the resultant mixture was stirred overnight. The mixture was poured into 
1 N HC! and extracted with dichloromethane. The dichloromethane solution was dried 
over Na2S04. filtered, and concentrated to dryness. Purification by flash 
chromatography over SiOa using 20% EtOAc in hexanes as the eiuant afforded 55 
15 mg of the title product of this example. NMR (400 MHz, CDCI3) 5 2.27 (s, 3H) 
Example 46 1 W-Benz[e]indene-2-carboxylic acid, 7-(acetyloxy)- 

2,3.3a.4,5.9b-haxahydro-9b-(phenylmethyl)-, [2fi- 
(2a.3aa,9b3)]- 

To a stirring solution of 50 mg of the title product of Example 45 in 1 mL of 
20 dichloromethane was added 75 mg of thallium trinitrate • 3H2O under N2 and the 
mixture stirred overnight. To the reaction mixture was added an additional 75 mg of 
thallium trinitrate • 3H2O and the mixture was again stirred ovemight. The mixture 
was filtered through Celite® and concentrated to afford the title product of this 
example as an off-white solid. MS: 363 (M-1)^ 
25 Example 47 1 H-Benz[e]indene-2-carboxylic acid, 2,3,3a.4,5,9b-hexahydro- 

7-hydroxy-9b-(phenylmethyl)-, methyl ester, [2R- 
(2a,3aa,9bp)]- 

Continuing the prcK:edure began in Example 46, a solution of the title product 
of Example 46 in methanol and catalytic sulfuric acid was heated to reflux under a 
30 soxlet extractor filled with 3 angstroms molecular sieves for 4 h. After cooling to RT, 

a small anrtount of so!:d NaHCOa ms added to solution, and it was o^ncentrated 
to dryness. Purification by flash chromatography over Si02 using 20% EtOAc In 
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he}^ne3 as the etuant afforded 2B mg of the title product of Ms example. MS: 335 

Example 48 2,7-Phenanthrenedio!, 1 ,2,3,4,4a,9,1 0,1 Oa-octahydro-4a- 

(pheriyImethyl)-2-(1 1 ,2,4-trlazo!-1-y!metfiyl)-, r2fl- 
5 (2a,4aa,10aP)]- 

A solution of 50 mg of the title (X}mpound of Example 79 below (which was 
prepared by procedures described !n Example 79), 54 mg of 1,2,4-triazoIe, and 108 
mg of potassium cart)onate in 4 mL of DMF was heated to 90 ""C for 2 h. After 
cxjollng to RT, sat. ammonium diloride was added and the resultant mixture was 
10 extracted with EtOAc. The EtOAc ^iution was dried over Na2S04, filtered, and 
concentrated to dryness. Purification by flash chromatography over SiOa using 5% 
MeOH in dichloromethane as the eluant afforded 50 mg of the title product of this 
example as a white solid. MS: 391 (M+1)^ 

Example 49 2(1 H)-Phenanthrenone, 4a-(2-butenyl)-3,4,4a.5,8,9,1 0,1 Oa- 

1 5 octahydro-7-methoxy-,[4aS-[4aa(£),1 OaP]]- 

Ammonia (200 mL) was condensed into a round bottom flask at -78 °C 
equipped with a dry ice reflux condenser at -78 °C and a mechanical stirrer. To this 
flask was added 80 mL of f-butanol followed by lithium wire until the solution turned 
dari< blue. A solution of 5 g of 2(3H)-phenanthrenone, 4a-(2-butenyl)-4,4a,9,10- 

20 tetrahydro-7-methoxy-, [S"(£)]- in 80 mL of THF was added to the mixture slowly in 
order to keep the reaction a dark blue. As the blue color dissipated, a small amount 
of lithium wire was added to the mixture to regenerate the blue color. The total 
amount of lithium added to the reaction mixture did not exceed 4 g. After the 
complete addition of the starting compound the reaction was stirred an additional 40 

25 min, then 1 00 mL of sat. ammonium chloride was added and immediate dissipation of 
the blue color was observed. H2O was added to the mixture and it was extracted vynth 
EtOAc, dried over Na2S04, filtered, and concentrated to dryness. The cnide product 
was purified by flash diromatography over SiOa using 10% EtOAc to 25% EtOAc in 
hexanes as the gradient eluant to afford 2.0 g of the title product of this example as a 

30 white solid. MS: 287 (M-i-1 )^ 

Example 50 2-Phenanthrenol, 4a-(2-butenyl)-1 ,2,3,4,4a,5,8,9.10,10a- 

decahydro-7-methoxy-2-(1-propynyl)-,[2/?-[2a,4aaO,10ap]]- 
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To a Stirring solution of 200 ml of THF saturated with propyna gas at 0 ''C 
was added 16.4 mL of 2.5 M n-butyl lithium in hexane and the resultant mixture 
stinred under nitrogen atomosphere for 20 min. A solution of 1.96 g of the title 
product of E)®mpla 49 En 50 mL of THF was added dropwise, ^d the reaction 
5 mixture was ivamaed to RT and stirred for 40 min. Saturated, aqueous ammonium 
diloride was added, and the mixbire was extracted with EtOAc, dried over Na2S04, 
filtered, and concentrated to dryness. Purification by flash chromatography over SiOa 
using 10% EtOAc in hexanes to 15% EtOAc in hexanes as the eluant afforded 879 
mg of the titie product of this example as a white solid. MS: 327 (M+l)*". 
1 0 Example 51 2(3^0-Phenanthrenone, 4b-(2-but6nyl)- 

4,4a,4b.5.6,7,8,8a,9.1 0-decahydro-7-hydroxy-7-(1 -propynyl)-, 
[4aff-[4aa,4bp(E),7^,8aa]]- and 2(1H)-Phenanthrenone, 4b-(2- 
butenyl)-3.4.^,5,6,7,8,8a,9,1 0-decahydro-7-hydroxy-7-(1 - 
propynyl)-. [4bS-(4bct(£),7a,8apl]- 
15 Continuing the procedures began in Example 50, to a stirring solution of the 

title product of Example 50 in 20 mL of THF was added 1 mL of 2 N HCI. After 3 h at 
RT. sat. NaHCOs was added and the mixture was extracted with EtOAc. The organic 
layer was dried over Na2S04. filtered, and concentrated to dryness. Purification by 
flash chromatography over SiOa using 20% EtOAc in hexanes to 35% EtOAc in 
20 hexanes as the gradient eluant afforded 154 mg of the second listed title product of 
this example as a white solid. MS: 313 (M+1)\ Further purification of lower Rf 
material by flash chromatography over SiOa using 3% acetone in dichloromethane to 
4% acetone in dichloromethane as the gradient eluant afforded 215 mg of the first 
listed title product of this example as a white solid. MS: 313 (M+1 )*, 
25 Example 52 2,7-Phenanthrenediol, 1,2.3,4,4a.9,10,10a-octahydro-4a-[[4- 

[(methyIsulfonyl)oxy]phenyl]methyll-2-propyl-, 7- 
methanesulfonate,(4aS,10aS)-; and 2,7-Phenanthren6diol, 
1 ,2,3,4,4a,9,1 0,1 0a-octahydro-4a-[[4-[(methylsulfonyl)oxy] 
phenyl]methyl]-2-propyl-, (4aS,10a5)- 
30 To a stirring solution of 50 mg of 2,7-Phenanthrenediol, 1 ,2,3,4,4a,9,1 0,10a- 

octahydro-4a-[(4-hydroxyphenyl)meaiy!j-2-propy!-, (4aS.10a^- in 0.039 mL of 
triethylamine and 3 mL of anhydrous THF was added slowly 0.01 1 mL of MeS02CI at 
0 under N2 atmosphere. The reaction was allowed to warni to RT for 2 h, then 
quenched with water. The mixture was extracted with EtOAc (X3), washed wth brine, 
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dried over NasSO^. filtered and concentrated to dryness. Purifiration by flash 
chromatography over SiOa using 25% EtOAc in hexanes to 45% EtOAc in hexanes 
as the gradient eluant afforded 1 8 nrtg of the second listed title product of this 
example and 35 mg of the first listed titie product of this example as white powder. 
5 MSm/2540(M+NH4r. 

Example 53 1-Piperazinecart)0xamide, Af'[4-[[1 ,3,4,9,1 0,1 Oa-hexahydro- 

2,7-dihydroxy-2-(1-propynyl)-4a(2^-phenanttirenyl]methyl] 
phenyl]-4-methyl-,(4aS, 1 0afl)- 
To a stimng solution of 97 mg of carbamic add, [4-Q1 ,3,4,9,10,10a- 
1 0 hexahydro-2,7-dlhydroxy-2-(1 -propynyl)-4a(2H)-phenanthrenyl]metfiyIlphenyl]-, 1 ,1 - 
dimethylethyl ester, (2B-(2a,4aa,10ap)]- in 0.078 mL of l-methylpiperazine and 5 mL 
of anhydrous THF under Na atmosphere was added 0.56 mL of 2.5 M n-BuLi and the 
mixture was heated to 65 After 2 h, the reaction was quenched with NH4CI (sat), 
extracted with EtOAc (X3), washed with brine, dried over NaaSOA. filtered and 
1 5 concentrated to dryness. Purification by flash chromatography over SiOa using 5% 
MeOH in CHaCia as the elutant afforded 40 mg (40%) of the title product of this 
example as white fluffy powder. MS m/z 472 (M-Me)*. 

Example 54 Acetic acid, [4-[[1 ,3,4.9, 1 0, 1 0a-hexahydro-2-hydroxy-7-(2- 

methoxy-2-oxoethoxy)-2-(1-propynyl)-4a(2H)- 
20 phenanthrenyl]methyl]phenoxy]-, methyl ester,[2/?- 

(2a.4aa.10aP)]- 

A solution of 50 mg of 2,7-phenanthrenediol, 1 ,2,3.4,4a,9,10,10a-octahydro- 
4a-[(4-hydroxyphenyl)methyl]-2-(1-propynyl)-, [2^(2a,4aa,10ab)]- in 5 mL anhydrous 
CH3CN, 109.5 mg of CsaCOa and 0.067 mL of methyl bromoacetate was stirred at RT 
25 under N2 atmosphere overnight. The reaction was quenched with NH4CI (sat.), 
extracted with EtOAc (X3), washed with brine, dried over NaaSOA, filtered and 
concentrated to dryness. Purification by Si02 preparative TLC using 45% EtOAc in 
hexanes as the elutant afforded 20 mg (28%) of the title product of this example as 
white fluffy powder. MS m/z 469 (M-17)^. 
30 Example 55 Acetamide, 2-t4-[[7-(2-amino-2-oxoethoxy)-1 ,3,4,9,1 0,1 Oa- 

h8xahydro-2-hydroxy»2-(1 -prcpifliyl)-4a(2/^- 
phenanthrenyQmethyQphenoxy]-, [2ff-(2a,4aa,1 Oa^)]- 
A solution of 17 mg of the title product of Example 54 in 2 mL of NH4OH (aq), 
0.5 mL of toluene and 10 drops of MeOH was heated at 60 ^0 ovemight. The 
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reaction was quenched witfi Nl-UCi (sat.), extracted with EtOAc (X3). washed with 
brine, dried over NagSOa, filtered and concentrated to diyness. Purification by ^ash 
chromatography SiOa using 2% MeOH in CH2C{2 to 4% MeOH in CH^b as the 
elutant afforded 5 nrtg (30%) of the tit!e product of this exampie as white fluffy powder. 
5 MSm/2478{M+Hr. 

Example 56 2(1 H)-Phenanthrenone. 4a-[I3-(dimethylamino)phenyIImethy!]- 

3,4,4a,9,10J0a-h8xahydro-7-hydroxy-, (4aS-c/s)-. Seea!% 

Preparation 5 above. 
Example 57 2,7-Phenantiirenediol, 1 ,2,3,4,4a,9,1 0.1 0a-octahydro-2-(1 - 

1 0 propynyl)-4a-D[4-(4H-1 ,2,4-triazol-4-yl)phenyi]methyII-, 

(2a,4aa,10aP)]- 

A solution of 50 mg of the title product of Example 776, below, 20 mg of 
dimethyl formamldeazine and 3 mg of p-toluenesutfonic acid in 5 mL of toluene was 
refluxed ovemight. The reaction was quenched with NaHC03(sat.), extracted with 
15 EtOAc (X3), washed with brine, dried over Na2S04. filtered and concentrated to 

dryness. Purification by flash chromatography SiOa using 1% MeOH in CH2CI2 to 5% 
MeOH in CH2CI2 as the elutant afforded 18 mg (31%) of the title product of this 
example as white fluffy powder. MS m/z 398 (M-Me)''. 
Example 58 4-Morpho!inecarboxylic acid, 7-(chloroethynyl)- 

20 4b,5,6,7,8,8a,9,10-octahydro-7-hydroxy-4b-(phenylmethyl)-2- 

phenanthrenyl ester, (4bS,8aH)- 
To a solution of 50 mg of 2,7-phenanthrenediol, 2-(chtoroethynyl)- 
1,2,3,4,4a,9,10,10a-octahydro-4a-(phenylmethyl)-, [2S-{2a,4aa.10a3)]-, in 3 mLof 
anhydrous THF was added 0.019 mL of triethylamine, 1 .7 mg of DMAP and followed 
25 by slow addition of 0.020 mL of 4- morpholinecarbonyl chloride at 0 under Na 
atmosphere. The reaction was warmed up to RT for 4 h and then quenched with 
NH4CI (sat.), extracted with EtOAc (X3), washed with brine, dried over Na2S04, 
filtered and concentrated to dryness. Purification by flash chromatography SiOa using 
2% EtOAc in hexanes to 30% EtOAc in hexanes as the gradient elutant afforded 57 
30 mg (85%) of the title product of this example as white fluffy powder. MS m/z 480 (M)". 
Example 59 Carbamie acid, [2-(d:m8thy!amir?o)6thyl]-, 4b-[[3- 

(dimethyIamino)phenyl]methyl]-4b, 5, 6, 7, 8, 8a. 9, 10- 
octahydro-7-hydroxy-7-(1 -propynyl)-2-phenanthrenyl ester, 
[4bS-(4ba,7a,8ap)]- 
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A solution of 68 mg of 2,7-ph8nanthrenedio!. 4a-[I3-(d{methy!amino)phenyi] 
methyi]-1,2,3,4,4a,9,10,10a-octahydrO"2-(1-propynyl)-, (4aS,10afl)- in 64 mg of 
triphosgene, 0.03 mL of triethytamine and 2 mL of anhydrous dichtoromethane was 
sHrred at RT for 1 .5 h under Na atmosphere. To the mixture, 0.099 mL of N, N- 
5 dime^ylethylenediamine was added dropv^se and stirred overnight under 

atmosphere. The reaction was quenched with NH4CI (sat.), extracted witti EtOAc 
(X3), washed with brine, dried over Na2S04, filtered and concentrated to dryness. 
Purification by ffash chrontatography SiOa using 100% CHCb and 0.1% of 
triethylamine to 2% EtOH in CHCIa and 0.1% of triethylamine as the gradient elutant 
1 0 afforded 20 mg (23%) of the title product of this example as white fluffy powder. MS 
m/2504 (M+H)*. 

Example 60 2-Phenanthrenol, 4a-[[3-(dimethylamino)phenyi]methy!]- 

1 ,2,3,4,4a,9,1 0,1 0a-octahydro-7-(2-hydroxyethoxy)-2-(1 - 
propynyl)-, [2R-(2a,4aa,10ap)]- 

15 To a solution of 76 mg of 2,7-phenanthrenediol, 4a-[[3-(dlm8thylamino)phenyl] 

methyl]-1.2.3,4,4a.9,10,10a-octahydro-2-(1-propynyl)-. (4aS.10afO- in 3 mL 
anhydrous DMF was added 1.4 mg of TBAI and 17 mg of ethylene cariDonate. and 
the mixture was heated to 100 ®C for 2 h. The reaction was quenched with water, 
extracted with EtOAc (X3), washed with brine, dried over Na2S04, filtered and 

20 concentrated to dryness. Purification by flash chromatography SiO? using 5% EtOAc 
in hexanes and 0.1% of triethylamine to 40% EtOAc In hexanes and 0.1 % of 
triethylamine as the gradient elutant afforded 30 mg (36%) of the title product of this 
example as white fluffy powder. MS m/z 435 (M+Hf. 
Example 61 2-Phenanthrenol, 1 ,2.3,4,4a,9,10,10a-octahydro-4a- 

25 (phenylmethyl)-2-(1 -propynyl)-7-[(3-pyrazinyl-1 ,2,4-oxadiazol- 

5-yl)methoxyJ-, t2/?-(2a.4aa,10aP)]- 
To a solution of 29 mg of acetic acid. [[4b,5,6,7,8,8a,9,10-octahydro-7- 
hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-2-phenanthrenyl]oxy]-, methyl ester, [AbS- 
(4ba,7a,8aP)]- and 19.5 mg of pyrazine-2-carit)oxamide oxime in 3 mL of anhydrous 

30 THF was added 24 mg of NaH (60%) and refluxed overnight. The reaction was 
cooled to RT, filtered and concentrated to dryness. Purification by preparative JLC 
SiOa using 5% MeOH in dichtoromethane as the elutant afforded 7 mg (20%) of the 
title product of this example . MS m/z 507 (M+H)^ 
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Example 62 2-Ph0nanthrenol, 7-[(5-amino-1 H-1 ,2,4-tria20l-3-yi)methoxy]- 

1.2,3A4a,9J0,10a-octahydro-4a-{phenyIm8thyl)-2-(1- 
propynyl)-,(4aS,10afl)- 
To a cooled (0 ^C) solution of NaOMe prepared from 7 mg of sodium and 1 
5 mL of anhydrous MeOH vvas added 40 mg of amino guanidine nitrate. Then 30 mg 
acefc acid, [[4b.5,6,7.8,8a.9,10-octahydro-7-hydroxy-4b-(phenytmeth^)-7-(1- 
propynyl)-2-phenanthrenyi]oxy]-, methyl ester, [4bS-(4ba,7a,8a0)]-in 1 mL of 
anhydrous MeOH was added dropwise to the resultant mixture and refluxed under 
atmosphere overnight. The mixture \a^s concentrated to dryness and purified with 
1 0 preparative TLC using 1 0% MeOH in dichloromethane as the elutant to yield 1 1 mg 
of the title product of this example (33%) as white fluffy powder. MS m/z 443 (M+H)*. 
Example 63 Acetic acid, [[4b,5,6,7,8,8a,9. 1 0-octahydro-7-hydroxy-4b- 

(phenylmethyl)-7-(1-propynyl)-2-phenanthrenyl]oxy]-. [4bS- 
(4ba,7a.8aP)]- 

15 A solution of 20 mg of acetic acid, [[4b,5,6,7,8,8a,9,10-octahydro-7-hydroxy- 

4b-(phenylmethyl)-7-(1 '•propynyl)-2-phenanthrenyl]oxy]-. methyl ester, [4bS-(4ba, 
7a,8ap)]- and 5.36 mg of KOH in 3 mL of MeOH and 0.5 mL of H2O was heated at 80 
°C for 4 h. The reaction was cooled to RT, extracted with EtOAc (X3), washed with 
brine, dried over Na2S04, filtered and concentrated to dryness. Purification by a plug 

20 of SiOa using 5% MeOH in CH2CI2 as the elutant afforded 18 mg (93%) of the title 
product of this example as white fluffy powder. MS m/z 387 (M-17)*. 
Example 64 Acetonitrile, [[4b.5,6,7,8,8a,9,1 0-octahydro-7-hydroxy-4b- 

(phenylmethyl)-7-(1 -propynyl)-2-phenanthrenyl]oxy]-, [4bS- 
(4ba.7a,8ap)J- 

25 To a solution of 54 mg of the first listed title product of Example 8 (which was 

prepared by procedures analogous to those described In Example 8) and 8 mg of 
60% NaH in 5 mL of anhydrous CHaCN was added 0.056 mL bromoacetonitrile under 
N2 atmosphere. The reaction was heated to 85 °C overnight. The reaction was 
quenched v\dth NH4CI (sat), extracted with EtOAc (X3), washed vyrith brine, dried over 

30 Na2S04, filtered and concentrated to dryness. Purification by flash chromatography 
SiOa using 0.5% acetone in CH2Ci2 to 1% acetone In CHaCia as the gradient elutant 
afforded 46 mg (76%) of the title product of this example as white fluffy powder. MS 
fn/z(M-17)*. 



wo 00/56522 



-136- 



PCT/IB00/OOJ65 



Exampto 65 2-Ph8nanftreno!, 7-(2-bromo8tho)cy)-1 .2.3 A4a,9,1 0,1 Oa- 

octahydro-4a-(phenytmettiyl)-2-(1 -propynyl)-. [2R- 
(2a.4aa.10aP)]- 

7o a solution of 5 mg of the first listed title product of Example 8 and 7 mg of 
5 60% NaH in 5 mL of anhi^raus CH3CN was added 0.125 mL 1 .2-dlbromoettiane 
under N2 abnosphere. The reaction was heated to 85 % overnight. The reaction was 
quendied witti NH4C] (sat.), extracted with EtOAc (X3). washed with brine, dried over 
Na2S04, filtered and concentrated to dryness. Purification by flash chromatography 
SiOa using 2% EtOAc in hexanes to 20% EtOAc in hexanes as the gradient elutant 
10 afforded 29 mg (44%) of the titie product of this example as white fluffy powder. MS 
m/z 453 (M+H)*. 

Example 66 2-Phenanthrenol, 1 ,2.3,4,4a,9, 10.1 0a-octahydro-4a- 

(phenylm8thyl)-2-(1 -propynyl)-7-(1 H-tetrazol-5-yImethoxy)-, 
[2R-(2a.4aa,10a3)]- (Refer to Scheme B: B-7 B-10) 
15 A solution of 0.019 mL of TMSN3 and 0.067 mL of MegAI in 5 mL of 

anhydrous toluene was stinted at 0 under N2 atmosphere. To the resultant solution 
was added 43 mg of the title product of Example 64 in 1 mL of toluene slowly to keep 
the temperature below 5 °C. The reaction was then allowed to wanm to RT and 
heated to 80 °C overnight. The reaction was cooled to 0 and quench with 5 mL of 
20 10% HCI and 5 mL of EtOAc. The aqueous phase was acidified with 1 N HCI to pH 
around 3 and extracted with EtOAc (X3), dried over NagSOA, filtered and 
concentrated to dryness. Purification by flash chromatography S\Oz using 1% MeOH 
in CH2CI2 and a couple of drops of AcOH to 10% MeOH in CH2CI2 and a couple of 
drops of AcOH as the gradient elutant afforded 17 mg (36%) of the title product of 
25 this example as white fluffy powder. MS m/z 427 (M-H)*^. 

Example 67 2-Phenanthrenol, 1 ,2,3.4,4a,9,1 0,1 0a-octahydro-7-[2-(4-methyl 

-1 -pipera2inyl)ethoxy]-4a-(phenylmethyl)-2-(1 -propynyl)-. [2/?- 
(2a,4aa.10ap)]- 

To a solution of 30 mg of the title product of Example 65 (which was 
30 prepared by procedures described in Example 65), 8 mg of anhydrous Na2C03 and 
12mgofNann 2 ml of anhydrous DMF was added 0.015 mL of l-mathylpiperazine 
under Nz atmosphere. The reaction was heated to 60 ovemight. The reaction was 
quenched with NaHCOa (sat.), extracted wth EtOAc (X3). washed with brine, dried 
over Na2S04, filtered and concentrated to dryness. Purification by preparative TLC on 
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Si02 using 5% MeOH in methylene diloride as the elutant afforded 19 mg (60%) of 
the title product of th!s e)^mp!e as white fluffy powder. MS m/z 473 (Mh^H^. 
Example 68 Emanimidamlde, /V-hydroxy-2-[[4b,5,6,7,8,8a,9,1 0-octethydro- 

7-hydroxy-4b-(phenyImethyl)-7-(1-propynyi)-2- 
5 phenanttirenyS]oxy]-, [4bS-(4ba,7a,8aP)]- 

To a solution of 30 mg of the title product of Example 64 and 22 mg of KgCOa 
in 2 mL of anhydrous EtOH was added 8 mg of NHaOH.HCi and heated to reflux for 6 
h. The reaction was then concentrated to dryness and purified by preparative TLC 
using 5% MeOH in CH2CI2 as the elutant to yield 11 mg of tiie title product of this 
1 0 example as white powder (34%). MS m/z 41 9 (M+H)*. 

Example 69 2-Phenanthrenol, 7*[[5-[(dimetiiylamino)methyq-1 ,2,4- 

oxadiazol-3-yl]mettioxy]-1 ,2,3,4,4a,9, 1 0, 1 0a-octahydro-4a- 
(phenylmethyl)-2-(1 -propynyl)-,[2B-(2a,4aa,1 OaP)]- 
A solution of 30 mg of the title product of Example 68 (which was prepared by 
15 procedures described in Example 68) and 3 mg of 60% NaH in 3 mL of anhydrous 
THF was heated to ^^C for 20 min. The solution was cooled to RT and 0.02 mL of 
ethyl-N, N-dimethyl glycine was added to the solution. The resultant mixture was . 
heated to reflux for 1 h then cooled to RT, filtered and concentrated to dryness. 
Purification by preparative TLC using 10% acetone in CH2CI2 and 0.05% of NH4OH 
20 as the elutant yielded 4 mg of the title product of this example (1 1 %). MS m/z 486 
(M+H)*. 

Example 70 1 ,2,4-Oxadiazol-5(2H)-one, 3-([[4b,5,6,7,8,8a,9, 1 0-octahydro- 

7-hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-2- 
phenanthrenyl]oxy]methyl]-,t4bS-(4ba.7a,8ap)]- 

25 To a solution of 30 mg of the title product of Example 68 (which was prepared 

by procedures described in Example 68), 0.006 mL of pyridine a and 1 mL of 
anhydrous DMF in 2 mL of xylene was slowly added 0.014 mL of 2-ethyl hexyl 
chloroformate at 0 °C under N2 atmosphere. After the reaction was stirred for 30 min, 
it was diluted with water, extracted with EtOAc (X3), washed with brine, dried over 

30 Na2S04, filtered and concentrated to dryness. The residue was dissolved in xylene 
and refiuxed for 2 days. The mixture was fiien concentrated to dryness and purified 
by preparative TLC on SiOa using 5% MeOH in methylene chloride as the elutant to 
afford 6 mg (19%) of the title product of this example. MS m/z 443 (M-H)^. 
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Example 71 1 ,2,4-Oxadiazo!e-5(2H)-thione. 3-[pb,5.6.7,8.8a.9.10- 

octahydro-7-hydroxy-4b-(phenytmeihy!}-7-(1-propynyl)-2- 
phenanthrenyl]oxyImethyi]-.[4bS-(4ba,7a.8aP)]- 
To a solution of 20 mg of the title product of Example 68 (which was prepared 
5 by procedures described in Example 68) and 0.029 mL of DBU !n 2 mL of anhydrous 
CH3CN was added 14 mg of 1 ,1 -thiocaAonyldiinudazoIe at RT and stirred for 1 .5 h. 
The solution was diluted with water, adjusted to pH around 4 with 10% HCi, extracted 
with EtOAc (X3), \rashed with brine, dried over Na2S04, filtered and concentrated to 
dryness. Purification by preparative TLC on Si02 using 5% MeOH In methylene 
1 0 ch!oride as the e!utant afforded 1 2 mg (54%) of the titie product of this example as 
white fluffy powder. MS m/zA59 (M-H)^ 

Example 72 2-Phenanthrenol, 1 ,2,3.4,4a,9,1 0,1 0a-octahydro-7-[[5-[2-(4- 

morpholinyl)ethyl]-1,2,4-oxadiazol-3-yflmethoxy]-4a- 
(phenylmethyl)-2-(1 -propynyl)-.[2fl-(2a.4aa. 1 0aP)J- 

15 To a solution of 30 mg of the title product of Example 68 (which was prepared 

by procedures described in Example 68) and 3 mg of 60% NaH in 3 mL of anhydrous 
THF was added 0.023 mL of methyl 4-morpholine propionate and heated to reflux for 
2 h. The solution was cooled, filtered, concentrated to dryness and purified by 
preparative TLC using 20% acetone in CH2CI2 and a few drops of NH4OH as the 

20 elutant to afford 1 4 mg of the title product of this example (36%) as white fluffy 
powder. MS m/z 542 (M+H)*. 

Example 73 Carbamothioic acid, dimethyl-, S*[4b,5,6,7,8,8a,9,10- 

octahydro-7-hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-2- 
phenanthrenyl] ester, [4b5-(4ba,7a,8ap)]- 
25 A solution of 55 mg of carit>amothioic acid, dimethyl-, 0-[4b,5,6,7,8,8a,9,1 0- 

octahydro-7-hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-2-phenanthrenyl] ester, [4bS- 
(4ba,7a,8ab)]- of in 2 mL of phenol ether was refluxed overnight under N2 
atmosphere. The solution was concentrated to dryness and purified by preparative 
TLC using 2% MeOH in CH2CI2 as the elutant to yield 5 mg of the titie product of this 
30 example. MS m^z 434 (M+H)^ 

Example 74 2-Ph8nanthrcno!, 1 .2.3,4,4a,9,10,10a-octahydra4a- 

{phenylmettiyl)-2-(1 -propynyl)-7-(pyrazinyloxy)-, [2R- 
(2oc4aa,10ap)]- 
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To a solution of 30 mg of the first fisted title product of Example 8 (which was 
prepared by procedures described in Example 8) and 4 mg of ^% NaH in 2 mL of 
anhydrous DMF was added 0.01 mL of chloropyraane at 0 '^C under atmosphere. 
The reacSon was then heated to 60 % for 2 h. The reaction was quenched with 
5 NrtiCi (sat.), extracted with EtOAc (X3), washed with brine, dried over Na2S04, 
filtered and concentrated to dryness. Purification by flash chromatography Si02 using 
2% EtOAc in hexanes to 25% EtOAc in hexanes as the gradient elutant afforded 20 
mg (54%) of the titie product of this e)@mpl@ as white fluffy powder. MS m/z 426 
(M+2)*. 

10 Example 75 2-Phenanthreno!, 1 .2,3,4,4a,9,10,10a-octeihydro-7-g2-(4- 

morpholinyl)-4-pyrimidinyl]oxy]-4a-(phenylmethyl)-2-(1- 
propynyl)-, [2/?-(2a,4aa,10aP)]- 
A solution of 12 mg of 2-phenanthrenol, 7-[(4-ch!oro-2-pyrimidinyl)oxy]- 
1 ,2.3,4.4a.9,10.10a-octahydro-4a-(phenylmethyl)-2-(1-propynyl)-, [2R- 
15 {2a,4aa.10ap)]-and 0.01 1 mL of morpholine in 2 mL of anhydrous THF was heated at 
65°C overnight under N2 atmosphere. The reaction was quenched with NH4C! (sat), 
extracted with EtOAc (X3), washed with brine, dried over Na2S04, filtered and 
concentrated to dryness. Purification by preparative TLC SiOa using 50% EtOAc in 
hexanes as the elutant afforded 1 0 mg (75%) of the title product of this example as 
20 white fluffy powder. MS m/z 51 0 (M+H)^ 

Example 76 2-Phenanthrenol, 1 ,2,3,4,4a.9,1 0. 1 0a-octahydro-4a- 

(phenylmethyl)-2-(1 -propynyl)-7-(3-pyridinylmethoxy)-, [2R- 
(2a,4aa,10ap)]- 

To a solution of 30 mg of the first listed title product of Example 8 (which was 
25 prepared by procedures described in Example 8) and 8 mg of 60% NaH in 2 mL of 
anhydrous DMF was added 18 mg of 3-picolyl chloride hydrochloride at RT under N2 
atmosphere overnight. The reaction was quenched with NH4CI (sat.), extracted v^th 
EtOAc (X3), washed \Aritii brine, dried over Na2S04, filtered and concentrated to 
dryness. Purification by preparative TLC SiOa using 4% MeOH in CHaCb as the 
30 elutant afforded 32 mg (80%) of the titie product of this example as white fluffy 
powde.^ MS m/z 438 (ft^+H)^ 

Example 77 2(1 H)-Phenanthrenone, 3,4.4a,9,10,10a-hexahydro-7-hydroxy- 

4a-(phenylmethyl)-, 0-etiiyIoxime 
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To a solution of 150 mg of the first listed title product of Example 8 (which was 
prepared by procedures de^ribed in Example 8) and 80 mg of sodium acetate in 5 
mL of EtOH was added 98 mg of 0-ethyIhydroxylamine hydrochloride and heated to 
70 for 30 min. The solution was concentoted to dryness and purified by flash 
5 chromatography SiOa using 5% EtOAc in hexanes with 0.1 % of EtsN to 7% EtOAc in 
hexanes with 0.1 % of EtsN as the gradient elutant afforded 148 mg (86%) of the title 
product of this example as white fluffy powder. MS m/z 350 (^/l+H)^ 
Example 78 2-Phenanttireno!, 4b,5,6,7,8,8a,9,1 0-octahydro-4b-[(4- 

hydroxyphenyl)methyll-7-propyIidene-, [4bS-(4ba.7Z,8aa)]- 

10 A solution of 1 70 mg of propyitrrphenyiphosphonium bromide in 3 mL of 

anhydrous OMSO was added dropwise 0.44 mL of 1 M sodium 
bis(trimethylsi!ane)amide in ether at RT under atmosphere for 1 0 min. To the 
resultant solution was added 35 mg of the title product of Preparation 17 in 1 .5 mL 
DMSO dropwise and the mixture was heated at 70 °C ovemight. The reaction was 

1 5 quenched with NH4Ci (sat.), extracted with EtOAc (X3), washed with brine, dried over 
Na2S04, filtered and concentrated to dryness. Purification by flash chromatography 
SiOa using 10% EtOAc in hexanes to 25% EtOAc in hexanes as the gradient elutant 
afforded 34 mg (89%) of the title product of this example as white fluffy powder. MS 
m^z 349 (M+H)*. 

20 Example 79 Spiro[oxirane-2,2'(1 'H)-phenanthren]-7'-ol. 3'.4'.4'a,9M OM O'a- 

hexahydro-4'a-(phenylmethyl)-.[2*/?-(2'a,4'aa,10'aP)]- 
To a solution of 91 mg of trimethyl sulfonium iodide in 1 mL of anhydrous 
DMF was added 55 mg of t-BuOK at 0 °C under Na atmosphere and the mixture was 
stirred for 5 min. To the resultant solution was added 20 mg of the title product of 
25 Example 6 in 1 mL of DMF slowly and stirred for another 1 h at 0 °C. The reaction 
was quenched with NH4CI (sat), extracted with EtOAc (X3), washed with brine, dried 
over Na2S04, filtered and concentrated to dryness. Purification by flash 
chromatography SiOa using 100% CHaCb to 2% acetone in CH2CI2 as the gradient 
elutant afforded 13 nf>g (70%) of the title product of this example as white fluffy 
30 powder. MS m/z 303 (M-1 7)*. 

Example 80 2-Phenanthreneacetonitri!e, 1,2,3.4,4a,9,10,10a-octahydro- 

2,7-dihydroxy-4a-(phenylmethyl)-, (4aS.10af?)-, -2R-, 
A solution of 9 mg of the title product of Example 79 and 22 mg of potassium 
cyanide in 1 mL of ethylene glycol was heated at 100 for 2 h. The reaction was 
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cooled and diluted with water, extracted with EtOAc (X3)» washed with brine, dried 
over Na2S04, filtered and concentrated to dryn^. Purification by preparative TLC 
SiQz using 35% EtOAc in hexanes as the elutant afforded 5 mg (51%) of the t'tle 
product of this example as white fluffy powder. MS m^330 (M-17)^. 
5 Example 81 2.7-PhenanthrenedioI, 1 ,2,3,4,4a,9,10,1 Oa-octahydro-2- 

(methoxymettiyl)-4a-(phenyImethyl)-, [2ff-(2a,4aa,1 Oa^)]- 
A solution of 20 mg of tfie titie product of Example 79 (which was prepared by 
procedures described in Example 79) and 0.071 mL of 25% (w/w) sodium methoxide 
In 5 mL of anhydrous MeOH was heated to reflux for 3 h. The reaction was cooled 

1 0 and quenched \Arith NH4CI(sat.), extracted witii EKDAc (X3), washed with brine, dried 
over Na2S04, filtered and concentrated to dryness. Purification by preparative TLC 
Si02 using 30% EtOAc in hexanes as the elutant afforded 15 mg (69%) of the title 
product of this example as white fluffy powder. MS /tj/2335 (M-17)*. 
Example 82 2,7-Phenanthren6diol, 2-(azldomethyl)-1 .2,3.4.4a,9, 10,10a- 

1 5 octahydro-4a-(phenylmethyl)-, [2f?-(2a,4aa, 1 0ap)]- 

A solution of 20 mg of the title product of Example 79 (which was prepared by 
procedures described in Example 79), 20 mg of sodium azide and 17 mg of NH4CI in 
0.8 mL of MeOH and 0.1 mL of water was heated to reflux for 3 h. The reaction was 
cooled and diluted with NH4CI (sat.), extracted with EtOAc (X3). washed with brine. . 

20 dried over Na2S04, filtered and concentrated to dryness. Purification by preparative 
TLC SiOa using 27% EtOAc in hexanes as the elutant afforded 15 mg (66%) of the 
title product of this example as white fluffy powder MS m/z 348 (M-17)^ 
Example 83 2.7-Phenanthrenediol, 1 .2,3,4,4a,9,1 0.1 0a-octahydro-2-(4- 

morpholinylmethyl)-4a-(phenylmethyl)-, [2R-(2a,4aa,10aP)]- 

25 A solution of 20 mg of the title product of Example 79 (which was prepared by 

procedures described in Example 79) and 0.055 mL of morphiline in 1 mL of 
anhydrous MeOH was heated to reflux for 2 h. The reaction was cooled and diluted 
with NH4CI (saL), extracted with EtOAc (X3). washed with brine, dried over Na2S04, 
filtered and concentrated to dryness. Purification by preparative TLC SlOz using 5% 

30 MeOH in methylene chloride as the elutant afforded 14 mg (55%) of the title product 
of this example as white fluffy powder. MS m/z 408 (M+H)*. 

The following compounds were prepared by using methods analogous to 
those described in Example 8 above. 
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Exarnpio 84 Piperidine, 4-r[2-(chIoroethynyl)-1 ,3,4.9.1 0.1 Oa-hexahydro-2.7- 

dihydroxy-4a(2H)-phenanthrenyi]mettiyI]-1-(methylsuifo 

[2R-{2a.4aa,10ap)]-. m.p. = 124-127^C. 
Example 85 Piperidine. 4-[I2-(chIoroethynyl)-1 ,3.4,9,10,10a-hexahydro-2,7- 

5 dihydroxy-4a(2H)-phenanttirenyi]mettiyl]-1 -(ethylsulfonyl)-, 

[2fl-{2a,4aa,10aP)]-, m.p. = 174-176^C. 
Example 88 Piperidine, 4-{[2-(chIoroethynyl)-1 ,3,4,9,1 0,1 Oa-hexahydro-2,7- 

dihydroxy-4a(2H)-phenanttirenyl]meftyl]-1-(2-tftieny!su!fonyl)-, 

[2f?-(2a,4aa,10aWJ-, m.p. = 145-148^C. 

10 Example 87-90 

The following compounds were prepared by using methods analogous to 
those described in Example 35 abosm. 

Example 87 Benzoic acid, 4-[3-[2-(chloroethynyl)-1 ,3,4,9,1 0,1 Oa- 

hexahydro-2,7-dihydroxy-4a(2H)-phenanthrenyl]-1-propenyl]-, 
1 5 methyl ester, [2R-[2a,4aa(E). 1 0ap]]-, m.p. = 1 99-208''C (dec). 

Example 88 Benzoic acid, 3-[3-[2-{chloroethynyl)-1 ,3,4,9.1 0,1 Oa- 

hexahydro-2,7-dihydroxy-4a(2H)-phenanthrenyl]-1-propenyl]-, 
methyl ester, [2B-[2a,4aa(£),10ap]]-. m.p. = 93-95 **C. 
Example 89 4-Thiazolecarboxylic acid, 2-[3-[2-{chloroethynyl)- 

20 1 ,3,4,9,10,1 0a-hexahydro-2,7-dihydroxy-4a(2H)- 

phenanthrenyl]-1-propenyl]-, ethyl ester, [ZR- 
[2a.4aa(E),10aP]]-. MS: 472. 
Example 90 2.7-Phenanthrenediol. 2-(ch!oroethynyl)-1 ,2,3,4.4a,9,1 0,1 Oa- 

octahydro-4a-[3-[4-(hydroxymethyl)phenyl]-2-propenyl]-, [ZR- 
25 [2a,4aa(E),10ap]]-, MS: 405 (M-ia)* 

Example 91 Benzoic acid, 4-[3-[2-(chloroethynyl)-1 ,3.4,9,1 0,1 Oa- 

hexahydro-2,7-dihydroxy-4a(2H)-phenanthrenyl]-1-propenyl]-, 
[2f?-(2a.4aa(£),10aP]]- 
To a stirred solution of the title compound of Example 87 in methanol (9 mL) 
30 was added a solution of potassium hydroxide (250mg) in water (0.6mL) and the 
resulting solution was refluxed for 3 h. The reaction was aliowed to cod to room 
temperature, saturated aqueous ammonium chloride was added and the mixture was 
extracted with ethyl acetate (3x). The combined organic layers were dried over 
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magnesium sulfate and concentrated in vaoio to afford tie title connpound of this 
exanrtpte as an off-white solid, 3B1 mg. mp 145-146 °C (dec). 
E)«imple 92 MorphoRne, 4-{4-[3-[2-(chIoroethynyl)-1 ,3,4,9,10.10a- 

hexahydro-2,7-dihydroxy-4a(2^-phenanthrenyi]-1- 
5 prapenyllbenzoyi]-, (2f?-[2a.4aa(£),1 OapE- 

To a stirred solution of the title product of Example 91 (100 mg) and N- 
hydroxysuccinimide (26 mg) in dioxane (2.3 mL) at 0 °C was 1,3- 
dicydohexylcarbodllmide (47 mg) and the resulting solution was allowed to wamn to 
room temperature and stirred for 3 h. Acetonitrile (10 mL) was added and the 

1 0 resulting stuny was filtered through Celite®. Concentration of the filtrate afforded an 
oil (170 mg). which slowly cr^tallized upon standing. The solid residue and 
morpholine (O.OSmL) were suspended in acetonitrile (3.5 mL) and heated at 50 for 
3 h. Saturated aqueous ammonium chloride was added, extracted with ethyl acetate 
(3x). the organic layers combined, dried over sodium sulfate and concentrated in 

15 vacuo to afford a foam. Rash chromatography on silica gel (1:1 to 3:1 ethyl 
acetate: hexanes) afforded the title compound of this example as an off-white foam, 
SOmg. m.p. = 129-1 36 °C. IWS:506. 
Examples 93-100 

The following styryl amide compounds were prepared using procedures 
20 analogous to those described above in Examples 91 and 92. 

Example 93 Piperazine, 1 -[4-[3-[2-(chloroethynyl)-1 ,3.4,9, 1 0, 1 0a- 

hexah^ro-2,7-dihydroxy-4a(2H)-phenanthrenyl]-1- 
propenyl]benzoyl]-4-methyl-, [2B-[2a,4aa(£).10ap]]-MS: 519 
Example 94 4-Piperidinol. 1 -[4-[3-[2-(chloroethynyl)-1 .3,4,9,10,10a- 

25 hexahydro-2.7-dihydroxy-4a(2H)-phenanthrenyl]-1 - 

propenyljbenzoyl]-. [2ff-[2a,4aa(£),10aP]]-MS: 520 
Example 95 Benzamide, 4-[3-[2-(chloroethynyl)-1 ,3,4,9.1 0,1 Oa-hexahydro- 

2,7-dihydroxy-4a(2H)-phenanthrenyl]-1 -propenyl]-. [2/?- 
[2a,4aa(£),10ap]]-MS: 436 
30 Example 96 Benzoic acid, 3-(3-[2-(chloroethynyl)-1 .3,4,9,1 0,1 Oa- 

hexahydro-2.7-dihydroxy-4a(2f^-phenanthr©nyl]-1-propenyl]-, 
[2/?-[2a,4aa(£),10aP]]-m.p. = 101-105*^0 
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Example 97 Morpholine, 4-|3-[3-[2-(ch!oro8thynyl)-1 ,3.4,9,1 0,1 Oa- 

h8xahydro-2.7-dihydroxy-4a(2H)-ph8nanthrenyl3-1- 
propenyljbenzoyi]-, [2ff-[2a.4aa{£).10al3]]-m.p. = 135-141 ^'C 
Example 98 Piperazine, 1 "•|3-[3-[2-(ch!oroethynyl)-1 ,3.4.9,10,1 0a- 

hexahydro-2,7-clihydroxy-4a(2H)-phenanth^enyl]-1- 
prop8nyl]benzoy!]-4-mettiyl-, [2B-[2a,4aa(£),1Oa0I]- MS: 519 
Example 99 4-Piperid!nol, 1 -[3-[3-[2-(ch!oro8thynyl)-1 .3,4,9.1 0,1 Oa- 

h8xahydro-2,7-dihydroxy-4a(2H)-ph8nanthrenyl]-1- 
propenyljbenzoyl]-, [2/?-[2a,4aa(E),10aP]]-MS: 520 
Example 1 00 Morpholine, 4-[[2-[3-[2-(chIoro8thynyl)-1 ,3,4,9,1 0,1 Oa- 

hexahydro-2,7-dihydroxy-4a(2H)-phenanthrenyq-1-propenyl]-4- 
thiazolyQcarbonyl]-, [2f?-[2a.4aa(E},10aP]]-MS: 513 
Example 101 2,7-Phenanthrenediol, 2-(chloroethynyl)-1 ,2,3,4,4a,9,1 0,10a- 

octahydro-4a-[3-[4-(hydroxymethyl)phenyl]-2-propenyl]-, 7- 
acetate, [2/?-[2a.4aa(£),10ap]]- 
To a stirred solution of 2,7-Phenanthrenediol. 2-(chloroethynyl)- 
1 .2,3,4.4a,9,1 0,1 0a-octahydro-4a-I3-[4-(f-butyldimethylsiloxymethyl)ph8nyl]-2- 
propenyl]-. [2f?-[2a,4aa(£),10aP]]- (322mg), tetrabutylammonium hydroxide (0.7 mg) 
and sodium hydroxide (60 mg) in dioxane (1 mL) at 5 ^'C was added dropwise a 
solution of acetyl chloride (57 mg) in dioxane (1 mL). The reaction was allowed to 
warm to room temperature and stirred for 2 h. An additional portion of acetyl chloride 
(57 mg) was added and stirring was continued an additional 2 h. The reaction was 
quenced with aqueous ammonium chloride, extracted with ethyl acetate, the organic 
phase dried over sodium sulfate and the filtrate concentrated in vacuo. Flash 
chromatography on silica gel (10 to 20% ethyl acetate/hexanes) afforded an oil, 91 
mg. To a oooled (0 °C), stirred solution of this oil in tetrahydrofuran (1.6 mL) was 
added a 1 M solution of tetrabutylammonium fluoride in tetrahydrofuran (0.23 mL). 
After 2 h. the reaction was quenched with saturated aqueous ammonium chloride, 
extracted wXh ethyl acetate, the organic layer dried over sodium sulfate, concentrated 
and flash chromatographed on silica gel (10-50% ethyl acetate/hexanes) to afford the 
title compound of this exampis, 22 mg. mp 73-77 °C. 
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Examp!© 102 2,7-Ph8nanttirenedio!, 2-{chloroethynyl)-1 ,2,3,4p4a.9,1 0,10a- 

cctahydro-4a-|3-[4-(4-morpholinyImethyl)phenyl]-2-propenyl]-, 
7-aoetate, [2B-[2a,4aa(£).10aP]l- 
To a cooled (0 stirred solution of the titie product of Example 101 (40 mg) 
5 (whic^ was prepared by procedures described In E}^mple 1 01 ) in tetrahydrof uran 
(0.9 mL) were added sequentially methanesulfon)^ diloride (39 mg) and 
diisopropylethylamine (33 mg). After 2 h, the reaction was cooled to -78 ^C, 
morpholine (0.1 2mL) vtas added and the reaction solution was allowed to warm to 0 
'^C. After 4 h, the reaction was quenched \Arith aqueous ammonium diloride, 
1 0 extracted mVt\ etfiyl ether, dried over ^ium sulfate and rancentrated In vacuo to 
afford a gum. Rash chromatography on silica gel (40-75% ethyl acetate/hexanes) 
afforded the title compound of this example as a colorless gum, 35 mg: MS: 534 
Example 1 03 2.7-Phenanthrenediol, 2-(chloroethynyl)-1 .2,3,4.4a,9,1 0,10a- 

octahydro-4a-[3-[4-(4-morpholinylmethyl)phenyl]-2-propenyl]-, 
15 [2fl-[2a,4aa(£),10aP]]- 

To a suspension of the title product of Example 102 (25 mg) in methanol (0.5 
mL) and water (0.25 mL) was added saturated aqueous sodium bicarbonate (0.25 
mL) and the reaction mixture was allowed to stir at room temperature for 2 h.. The 
reaction was quenched with saturated aqueous ammonium chloride, extracted with 
20 ethyl acetate, the organic phase was dried over sodium sulfate and concentrated in 
vacuo to afford a coloriess solid. Flash chromatography on silica gel (50-100% ethyl 
acetate/hexanes) afforded the title compound of this example as a coloriess solid, 15 
mg: MS: 492 
Examples 104-106 

25 The following aminomethyl substituted styryl compounds were prepared using 

procedures analogous to those described above In Examples 101-103. 
Example 104 2,7-Phenanthrenediol, 2-(chIoroethynyl)-1,2,3,4,4a,9,10,10a- 

octahydro-4a-[3-[4-[(4-hydroxy-1-piperidinyl)methyi]phenyl]-2- 
propenyl]-, 7-acetate,[2/?-[2a.4aa(£),10a3]]-MS: 548 
30 Example 105 2.7-Phenanthrenediol, 2-(chloroethynyl)-1,2,3,4,4a,9,10,10a- 

octehydro-4a-[3-[4-[(4-hydroxy-1-piperidinyl)m6tiiyl]phonyl]-2- 
propenyll.,[2A?-[2a.4aa(£),10aP]]-MS: 506 
Example 1 08 2,7-Phenanthrenediol, 2-(chIoroethynyl)-4a-[3-I4- 

[(dimeth^amino)methyl]phenyl]-2-propenyl]- 
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t,2,3,4,4a.9,10J0a-octahydro-.[2R-[2a,4aa(£),10a&]]-MS: 
450. 

Example 1 07 Carbamic acid, dimethyl-, 4b-[2-(4-f omiy!phenoxy)ethyl]- 

4b,5,6,7,8.8a,9,10-octahydro-7-hydroxy-7-(1-pTopynyl)-2- 
5 phenanthrenyl ester. [4bS-(4ba,7a,8aP)3- 

To a stirred solution of the title product of Preparatior> 10 (1.9 g) in pyridine 
(50 mL) was added p-toluenesulfony) diloride (2.0 g). After 18 h at room 
temperature, the reaction solution was partitioned between e%l ether and 0.5 N 
aqueous sodium hydrogensulfate, the aqueous phase extracted with additional ethyl 
10 ether (2x), the combined organic layers dri^ over ^ium sulfate, (X)ncentrated in 
vacuo and flash chromatographed on silica gel (50-60% ethyl acetate/hexanes) to 
afford a colorless foam, 1 .5 g. To a solution of this oil in dimethylfomnamide (9 mL) 
was added a solution of p-hydroxybenzaldehyde (0.44 g) and potassium t-butoxide (1 
M in tetrahydrofuran, 3.3 mL) in dimethytformamide (5 mL, stirred at ambient 
15 temperature for 0.5 h) and the resulting solution was heated at 80 °C for 4 h. The 
reaction was cooled, diluted into ethyl ether, washed with water, brine, dried over 
sodium sulfate and concentrated in vacuo. The resulting oil was flash 
chromatographed to afford the title compound of this example as a colorless foam, 
1.3 g. MS:476(M+1)*. 
20 Example 108 Carbamic acid, dimethyl-. 4b,5,6,7,8,8a,9,10-octahydro-7- 

hydroxy-4b-[2-[4-(4-morpholinylmethyl)phenoxy]ethyl]-7-(1- 
propynyl)-'2-phenanthrenyl ester, [4bS-(4ba,7a,8aP)]-. HCI salt 
A solution of the title product of Example 107 (50 mg), acetic acid (7 mg), 
morpholine (18 mg) and sodium triacetoxyborohydride (33 mg) in 1 ,2-dichloroethane 
25 (2 mL) was stinred at room temperature for 3 h. The reaction was quenched with 
saturated aqueous sodium bicarbonate, extracted with dichloromethane, the organic 
phase was dried over sodium sulfate and concentrated in vacuo to afford an oil. 
Flash chromatography on silica gel (ethyl acetate) afforded the title compound of this 
example as colorless foam, 50 mg. MS: 547. 
30 Examples 109-129 

The following examples were prepared using procedures analogous to those 
described above In Examples 107 and 108. 
Example 1 09 Carbamic add, dimethyl-, 4b-[2-[4- 

((dimethylamino)methyl]phenoxy]ethyO-4b,5,6,7,8,8a,9,10- 
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octehydrc^-7"hydroxy-7-(1-propynyl)-2-ph8nanthrenyI 

ester,[4bS-(4ba,7a,8aP)]-, HCI salt, MS: 505 
Example 1 1 0 Carbamic add, dimethyl-, 4b-{2-{4- 

[(ethy!amino)m8thyl]ph8noxy]ethy!]-4b,5,6,7,8,8a,9,10- 
5 octahydro-7-hydroxy-7-(1 -propynyi)-2-phenanthrenyl 

ester,[4b&(4ba,7a,8a^)]-, HCI salt. MS: 505 
Example 1 1 1 Carbamic acid, dimethyl-, 4b,5,6,7,8,8a,9.10-octehi^ro-7- 

hydroxy-4b-[2-[4-[(m8thy!am!no)m8thyOphenoxy]ethyl]-7-(1- 

propynyl)-2-phenanthrenyIester, [4bS-(4ba,7a,8aP)]-, HC! salt, 
10 MS: 491 

Example 1 1 2 Carbamic acid, dimethyl-, 4b,5,6,7,8,8a,g, 1 0-octahydro-7- 

hydroxy-4b-[2-[4-[[methyl(methylsulfonyl)amino]methyl] 

phenoxy]ethyl]-7-(1-propynyl)-2-phenanthrenyt ester, [4bS- 

(4ba,7a,8ap)]-, m.p. 82-85 ^'C 
15 Example 113 Carbamic acid, dimethyl-, 4b,5.6,7,8,8a,9,10-octahydro-7- 

hydroxy-7-(1 -propynyl)-4b-[2-[4-(1 - 

pyrrolidinylmethyl)phenoxy]ethylJ-2-phenanthrenyl ester, [4bS- 
(4ba.7a,8aP)]-. HCI salt. MS: 531 
Example 1 1 4 Carbamic acid, dimethyl-, 4b,5,8,7,8,8a,9,1 0-octahydro-7- 

20 hydroxy-4b-[2-[4-[(4.m8thyM - 

piperazinyl)methyl]phenoxy]8thyl]-7-(1 -propynyl)- 2- 
phenanthrenyl ester. [4bS-(4ba,7a.8aP)]-. HCI salt, MS: 560 
Example 1 1 5 Carbamic acid, dimethyl-, 4b,5.6,7,8,8a,9, 1 0-octahydro-7- 

hydroxy-4b-[2-[4-[[methyl(1 -methyl-4- 
25 pip8ridinyl)amino]methyl]phenoxy]ethyl]-7-(1-propynyl)-2- 

phenanthrenyl ester. [4bS-(4ba,7a.8aP)]-. HCI salt, MS: 588 
Example 1 1 6 Carbamic acid, dimethyl-, 4b,5,6,7,8,8a.9, 1 0-octahydro-7- 

hydroxy-4b-[2-[4-[[(2- 

methoxyethyl)amino]methyl]phenoxy]ethyl]-7-(1-propynyl)-2- 
30 phertanthrenyl ester, [4bS-(4ba,7a,8aP)]-, HCI salt, MS: 535 

Example 1 1 7 Carbamic acid, dimethy!-, 4b-[2-[4-([[2- 

(dim8thylamino)ethyl]amino]methyl]phenoxy]ethyl]- 
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4b,5,6,7,8,8a.9,1 0-octahydro-7-hydroxy-7-(1 -propynyi)-2- 
phenanthrenyl ester, [4bS-(4ba.7a.8ap)]-, HCi salt. MS: 548 

Example 1 1 8 Carbamic acid, dimethyl-, 4b-[2-[4-[[[2- 

(dimethylamino)ettiyl]methytamino]methyilpheno>cy]etttyi3- 
5 4b,5,6,7,8,8a.9.1 0-octahydro-7-hydroxy-7-(1 -propynyJ)-2- 

phenanthrenyl ester, [4b5-(«3a.7a,8a^)]-. HCI salt, MS: 562 

Example 1 1 9 Carbamic acid, dime%l-, 4b-[2-[4- 

[(dlethylamino}methyl]phenoxy]ethyl]-4b,5,6,7,8,8a,9.10- 
CKaahydro-7-hydroxy-7-{1-propynyl)-2-phenanthren^ 
1 0 ester,[4bS-(4ba,7a,8ap)]-, HCi salt, MS: 533 

Example 1 20 Carbamic acid, dimethyl-, 4b-[2-[4- 

[(cycloprq3ylamiru>)methyqphenoxy]ethyl]-4b,5,6,7,8,8a,9, 1 0- 
octahydfo-7-hydroxy-7-(1-propynyl)-2-phenanthrenyl 
ester,[4bS-(4ba,7a.8aP)]-. HCI salt, MS: 517 
1 5 Example 1 21 Carbamic acid, dimethyl-, 4b-[2-[4-[[bis(2- 

methoxyethyl)amino]methyl]phenoxy]ethyl]-4b.5.6,7.8.8a,9,10- 
octahydro-7-hydroxy-7-(1-propynyl)-2-phenanthrenyl 
ester.[4bS(4ba.7a,8a3)]-. HCI salt. MS: 593 

Example 122 2,7-Phenanthrenediol, 2-(chloroethynyl)-1,2,3,4.4a.9,10,10a- 

20 octahydro-4a-[2-[4-(4-morpholinylmethyl)phenoxy]ethyl]-, [2R- 

(2a,4aa,10ap)]-, MS: 496 

Example 1 23 Carbamic acid, dimethyl-. 7-(chloroethynyl)-4b.5,6,7,8,8a,9,1 0- 

octahydro-7-hydroxy-4b-[2-[4-(4- 

morpholinylmethyl)phenoxy]ethyl]-2-phenanthrenyl ester,[4bS- 
25 (4ba,7a.8ap)]-. HCI salt, MS: 567 

Example 124 2,7-Phenanthrenediol, 2-(chloroethynyl)-4a-[2-(4- 

[(dimethylamino)methyl]phenoxy]ethyl]-1 .2.3.4.4a,9.1 0,1 Oa- 
octahydro-,(2/?-(2a,4aa.10ap)]-, MS: 454 
Example 1 25 Carbamic acid, dimethyl-, 7-(chloroethynyl)-4b-[2-[4- 

30 [(dimethylamino)methyl]phenoxy]ethyl]-4b,5.6,7.8,8a,9,10- 

octahydro-7-hydroxy-2-phenanthrenyJ ester, [4bS- 
(4ba,7a,8aP)]-, HCI salt, MS: 525 
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Example 1 26 Sulfamic acid, dimethyl-, 7-(chIoroethynyl)-4b-[2-I4- 

[(dinne%lamino)methyl]phenoxy]ethyll-4b,5,6,7,8,8a,9,10- 

octahydro-7-hydroxy-2-phenanthreny1 ester, [4bS- 

(4ba,7a,8a0)]-. HC) salt, MS: 561 
Example 1 27 2,7-Phenanftrenediol, 2-(chIoroethynyl)-1 ,2.3,4,4a,9,1 0.1 Oa- 

octeihydro- 4a-[2-[4-(hydroxymethyl)phenoxyJethyl]-, [2R- 

(2a.4aa,10ap)l-, m.p. = 179-186 ^'C 
Example 1 28 Benzaldehyde, 4-[2-[2-(chloroethynyl)-1 ,3,4,9,1 0,1 Oa- 

hexahydrc>-2,7<IIhydroxy-4a(2H)-phenanttirenyOethoxyl-. [2fr 

(2a,4aa,10ap)]-, MS: 407 (M-IS)* 
Example 1 29 2,7-Phenanthrenediol, 2-(ch!oroethynyl)-1 ,2,3,4,4a,9,1 0,1 Oa- 

octahydro-4a-(2-phenoxyethyl)-, [2ff-(2a,4aa,10ap)]-. MS: 379 

(M-lsr 

Example 1 30 Naphtho[1 ,2-d]thiazol-7-ol, 2-amino-7-(chIoroethynyl)- 

4.5.5a,6,7.8.9,9a-octahydro-9a-(phenylmethyl)-, [5af?,S- 
(5aa.7p,9aP)]- 

A solution of the title product of Preparation 14 (46 mg) and thiourea (22 mg) 
in acetonitrile (2 mL) were heated at reflux for 8 h. The reaction was concentrated in 
vacuo, partitioned between sat. aqueous sodium bicarbonate and chloroform, the 
organic layer dried over sodium sulfate, concentrated in vacuo and flash 
chromatographed on silica gel (40% ethyl acetate/hexanes) to afford a colorless 
solid, 25 mg. Addition of lithio-2-chloroethyne was carried out using the general 
procedure described above in Example 8 to afford the title compound of this example 
as a tan solid, 7 mg. MS: 373 

Example 1 31 Formamide, A^[7-(chloroethynyl)-4,5.5a,6,7,8,9.9a-octahydro- 

7-hydroxy-9a-{phenylmethyl)naphtho[1.2-d]thiazol-2-yl]-. 
[5afl,S-(5aa,7P,9aP)]- 
Using prcK^edures analogous to those described in Preparations 11-14 and 

Example 130 above, except dimethylfomnamide was substituted in the thiourea 

cyclization reaction to afford the corresponding N-formyl derivative, which is the title 

product of this example. MS: 401 

Example 1 32 2H-Benz[g]indazol-7-ol, 7-(chloroethynyl)-4,5,5a,6,7,8,9.9a- 

octahydro-9a-(phenytmethyl)-, [5aR,S-(5aa,7p,9aP)]- 
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A solution of the tit'e product of Preparation 15 (244 mg) and hydrazine (75 
nr^g) in ethanol (7 mL)A?vat8r (1 nnL) was stirred at room temperature for 16 h. The 
reaction was diluted into ethyl acetate, washed with water, brine, dried over sodium 
sulfate and f lash chromatographed to afford a coloriess foam. 1 90 mg. To this foam 
5 was added a solution o! ethano! (10 mL), 20% sulfuric acid/Water (v/v) and the 
resulting solution was refluxed for 5 h. The reaction was diluted into ethyl ether, 
washed with sat. aqueous sodium bicarbonate, brine, dried over sodium sulfate and 
concentrated In vacuo to afford a golden oil. Addition of lithio-2-chloroethyne was 
carried out using the general procedure described above in Example 8 to afford the 
1 0 title compound of this example as a tan foam, 1 29 mg. MS: 341 

Example 1 33 2H-Benz[g]inda2ol-7-ol, 7-(<diloroethynyl)-4,5,5a,6,7,7,9.9a- 

octahydro-9a-(phenylmethyl)-, [5aR,S-(5aa,7p,9aa)]- 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 132, MS: 341 . 
1 5 Example 1 34 Benzo[h]quina2olin-8-ol, 2-amino-8-(chIoroethynyl)- 

5,6.6a,7,8,9, 1 0,1 Oa-octahydro-1 Oa-(phenylmethyl)-, [6aR,S- 
(6aa,83,10aP)]- 

A solution of sodium metal (25 mg) in isopropyl alcohol (1 .5 mL) and 
quanidine sulfate (107 mg) were refluxed for 1h, then the title product of Preparation 
20 1 5 (1 54 mg) was added and ref luxing was continued for 24 h. Wori<-up and 

subsequent elaboration according to procedures analogous to those described in 
Example 132 afforded the title compound of this example as a colorless foam, 43 mg. 
MS: 368 

Example 135 2-Phenanthrenol, 2-(chloroethynyl)-2,3,4,4a,9,10-hexahydro-7- 

25 methoxy-4a-(phenylmethyl)-, (2fl-cis)- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 8. MS: 361 (M-17)^. 
Example 1 36 2-Phenanthrenol, 2,3.4.4a,9,1 0-hexahydro-7-methoxy-2- 

phenyl-4a-(phenylmethyl)-, (2R-c/s)- 

30 To a flame dried flask, 5 ml of THF and 1 .3 ml of phenylmagnesium chloride 

were added. The ti^e product of Example 3 (200 mg) in 5 m! THF was added 
dropwise to the solution (sat.) at 0 °C. The reaction was stirred at 0 ""C for an hour 
and quenched with NH4CI extracted with EtOAc, dried over Na2S04 and filtered. The 
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mixture was purified with flash chromatography (25% EtOAc in hexane) on silica gel 
to afford the title product of tiiis e)®mp!e as light yellow solid, 245 mg, yield 98%, MS: 
379 (M-17)+ 

Example 1 37 2,7-Phenanthrenedio!. 2,3,4,4a,9. 1 0-hexahydro-2,4a- 

5 b:s(ph0nylmethyi)-. (2S-c/s)- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 136. MS: 379 {M•^7)*. 
Example 1 38 2,7-Phenanttirenediol. 2,3,4,4a.9,1 0-hexahydro-4a- 

{pheny}methyl)-2-(2-pyridinyl)-, (2/?-c/5)- 
1 0 The title (X)mpound of this example was prepared by procedures analogous to 

those described above in Example 9. MS: 383 (M-f 1 
Example 1 39 2(3Af)-Phenanthrenone, 4,4a,9,1 0-tetrahydro-7-(4- 

nitrophenoxy)-4a-(phenylmethyl)-, (fl)- 
The title compound of this example was prepared by procedures analogous to 
1 5 those described above in Example 74. MS: 426 (M+l )*. 
Examples 140-143 

The title compounds of Examples 140-143 were prepared by procedures 
analogous to those described above in Example 136. 
Example 1 40 2,7-Phenanthrenediol. 1 ,2,3,4,4a.9.1 0.1 0a-octahydro-4a- 

20 (phenylmethyl)-2-(1 ,2-propadienyl)-. (4aS. 1 0afl)-, MS: 329 (M- 

17r. 

Example 141 2,7-Phenanthrenediol, 2,3,4,4a.9.1 0-hexahydro-2-(2- 

naphthalenylmethyl)-4a-{phenylmethyl)-, (4aS)-. MS: 429 (M- 
^7)\ 

25 Example 1 42 2,7-Phenanthrenediol, 2,3,4,4a,9.1 0-hexahydro-2-(2- 

naphthalenylmethyl)- 4a-(phenylmethyl)-, (4aS)-, MS: 429 (M- 
17)*. 

Example 143 2.7-Phenanthrenediol, 1 ,2,3,4,4a,9,10,10a-octahydro-2,4a- 

bis(phenylmethyl)-, (4aS)-, MS: 41 6 (M+1 8)*. 
30 Example 144 2,7-Phenanthrenediol, 2-(chloroethynyl)-2,3,4,4a,9.10- 

hexahydro-4a-(phenytm9thyl)-, (2R-cisy 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 8. MS: 347 (M-1 7)^ 
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Example 1 45 2,7-Phenanthrenediol, 2-ethynyl-2,3,4,4a.9. 1 0-h8xahydrc>4a- 

(phenylmethyl)-. {2R-cisy 
The title oompound of this exampie was prepared by procedures analogous to 
those described above in Exampie 5. MS: 313 (M-17r. 
5 Examples 1^147 

The title compounds of Examples 146-147 were prepared by procedures 
analogous to those described above in Example 136. 
Example 146 2.7-Ph8nanthrenedio], 1 ,2,3,4,4a,9,10,10a-octahydro-2- 

phenyl-4a-(phenylme%l)-, (4aS,10afl)-, MS: ^7 (M-17)*. 
1 0 Example 1 47 2,7-Phenanthren8diol, 1 .2,3,4,4a,9, 1 0,1 Oa-octahydro-2- 

phenyl-4a.(phenylmethyl).. (4aS,10afl)-. MS: 367 (M-17)*. 
Example 1 48 2,7-Phenanthrenediol. 2-ethynyl-1 ,2.3,4.4a.9.1 0,1 Oa- 

octahydro-4a-(ph8nylmethyl)-, [2/?-(2a,4aa,1 Oap)]- 
The title compound of this example was prepared by procedures analogous to 
1 5 those described above in Example 9. MS: 350 (M+1 8)*. 

Example 1 49 2,7-Phenanthrenediol, 2-cyclopropyI-1 ,2,3,4,4a.9,1 0.1 Oa- 

octahydro-4a-(phenylmethyl)-, [2f?-(2a.4aa.1 Oap)]- 
The title compound of this example was prepared by procedures analogous to 
those described above Example 136. MS: 331 {M-17)*. 
20 Example 150 2,7-Phenanthrenediol, 2-(cyclopropylethynyl)- 

1 ,2.3,4,4a.9.10.10a-octahydro-4a-(phenylm8thyl)-, [ZR- 
(2a,4aa,10ap)]- 

The title oompound of this example was prepared by procedures analogous to 
those described above Example 9. MS: 355 (M-17)'^. 
25 Example 151 2,7-Phenanthrenediol, 2-butyl-1 ,2,3.4,4a,9,10,10a-octahydro- 

4a-(phenylmethyl)-, (4aS,10af?)- 
The title compound of this example was prepare by procedures analogous to 
those described above in Example 1 36. MS: 382 (M+1 Sf. 
Examples 152-153 

30 The title compounds of Examples 1 52-1 53 were prepared by procedures 

analogous to those described above in Example 9. 

Example 1 52 2,7-Phenanthrenediol, 1 ,2,3,4.4a,9,10,10a-octahydro-4a- 

(phenylmethyl)-2-(2-thienyl)-, {4aS,10afl)-, MS: 373 (M-17)*. 
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Example 153 2,7-Phenanthrenediol, 1 ,2,3,4.4a,9.1 0,1 0a-octeihydro-4a- 

(phenyImethyl)-2-(2-pyridinyl)-, [2B-(2a,4aa, 1 0aP)]-, MS: 386 
(M+ir. 

Example 154 2,7-Phenan*renedio!, 1 ,2,3,4,4a,9,10,10a-octahydro-4a- 

5 (phenylmethy!)-, [2«-(2cx,4aa.10a3)J- 

1718 title compound of Ms example was prepared by prot^dures analogous to 
those described above In Example 6. MS: 309 (M+1 

Example 1 55 2,7-Phenanttirenediol, 2-(chIoroethynyl)-1 ,2,3,4,4a,9,1 0, 1 0a- 

octahydro-4a-(phenylmethyl)-, [2S-(2a,4aa.10aP)]- 
1 0 The title compound of this example was prepared by procedures analogous to 

those described above in Example 8. MS: 349 (M-l?)". 

Example 156 2,7-Phenanthrenediol, 1 ,2,3,4,4a.9,10,10a-octahydro-4a- 

(phenylmethyl)-2-(3.3.3-trifluoro-1 -propynyl)-, [2«- 
(2a,4aa,10ap)]- 

15 A 5-L three-necked, round-bottom flask was equipped with a dry ice 

condenser and a dropping funnel. The flask was charged with 1000 mL anhydrous 
THF, and 3,3,3-trifluoropropyne gas was bubbled through for 10 mins. About 100 g 
(-15 eqs) of the gas was condensed during this period. Solution was then cooled to - 
78 °C and 200 mL of n-BuLi (2.5 M solution in hexanes. -8 eqs) was added slowly via 

20 the dropping funnel. The resultant mixture was stirred under -78 °C for 1 hour. Then 
300 mL of anhydrous THF was added to the reaction flask. A solution of 20 g of the 
starting compound, 2(1H)-phenanthrenone, 4a-(benzyl)-3,4,4a,5,8,9,1 0.10a- 
octahydro-7-hydroxy-, [4aS-[4aa[El, 10aP]]- in 200 mL of THF was added dropwise, 
followed by the addition of another 500 mL anhydrous THF, and the reaction mixture 

25 was stirred at -78 °C for another hour. Saturated, aqueous ammonium chloride 

solution was added and the mixture was extracted with EtOAc three times, dried and 
concentrated. Purification by flash chromatography over SiOa using 2% Ethyl Acetate 
in Methylene Chloride to 5% Ethyl Acetate in Methylene Chloride as ttie eluant 
afforded 20.8 g of the title product of this example as a yellow-white solid. MS : 399 

30 (M-l)*. 

Example 1 57 2(1 H)-Phenanthr©ncne, 3,4,4a,9,1 0,1 Oa-ha^hydro-7-hyriroxy" 

4a-(phenylmethyl)-, {AaR-ds)- 
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Tho title compound of this example was prepared by procedures analogous to 
those described at^ve in Example 7. MS: 307 (M+1)*. 
Examples 158-159 

The tit!e a)mpounds of Examples 158-159 were prepared by procedures 
5 analogous to frtose descnbed above in Example 8. 

Example 1 58 2,7-PhenanttTrenediol, 2-(chIoroethynyl)-1 ,2,3,4,4a,9,1 0,1 Oa- 

octahydro-4a*(pheny!methyl)-, [2S-(2a,4aa.10aa)]-, MS: 349 
(M-17r. 

Example 1 59 27-PhenanthrenedioI, 2-(ch!oroetttynyl)-1 ,2,3,4,4a,9,1 0.10a- 

10 octahydro-4a-(phenylmethirt)-. [2B"(2a,4ap,10a^)]-, MS: 349 

(M-17)*. 

Example 160 2,7-Phenanthrenediol, 1,2.3,4,4a,9.10,10a-octahydro-4a- 

(phenylmethyl)-2-{2-thiazolyl)-, (4aS,10afl)- 
The title compound of this example was prepared by procedures analogous to 
1 5 those described above in Example 9. MS: 392 (M+1 )*. 

Example 161 2,7-Phenanthrenediol, 2-{chloroethynyl)-1 ,2,3,4,4a,9.1 0,10a- 

octahydro-4a-(phenytmethyl)-, (2ff-(2a,4ap,1 Oaa)]- 
The title compound of this example was prepared by procedures analogous to 
those described at)ove in Example 8. MS: 349 (M-17)*. 
20 Example 162 2,7-Phenanthrenediol, 1,2,3,4,4a,9,10,10a-octahydro-4a- 

(phenylmethyl)-2-(1 -propynyl)-, [2S-(2a,4ap.10a3)]- 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 9. MS: 349 (M-M)*. 
Examples 163-164 

25 The title compounds of Examples 1 63-1 64 were prepared by procedures 

analogous to those described above in Example 8. 

Example 1 63 2,7-Phenanthrenediol, 2-(chloroethynyl)-1 ,2,3,4,4a.9.1 0,1 Oa- 

octahydro-4a-(phenylmethyl)-, (2f?-(2a,4aa,10aa)]-, MS: 349 

(M-i7r. 

30 Example 1 64 2,7-Phenanthrenediol. 2-{chloroethynyl)-1 ,2,3,4,4a.9,1 0,1 Oa- 

TCtahi^ro-4a-(pheny!methy!)-, [2S-(2a,4a3.10aP)]°. MS: 349 
(M.17r. 
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Example 165 2-Ph8nantfireneca!tonitri!e. 1 .2.3,4.4a.9,10,1 Oa-octahydro- 

2,7-ctihyciroxy-4a-(phenyIm8thyl)-, [2ff-(2a,4aa.1 Oap)]- 
At room temperature and under nitrogen atmosphere, 159 mg of KCN was 
added into 75 mg of ttie title product of example 6 in metttanol (4 ml) and followed by 
5 0.070 ml. of HOAc. The mixture was stirred overnight at room temperature, 

quenched witti NaHCQa (sat.) , extracted with EtOAc, dried over Na2S04, filtered and 
a>ncentrated to dryness. The crude product was purified with column 
chromatography witti 0.5% acetone in CHzCk as the eluant to yield 20.4 mg of the 
tf«e product of this e)®mple as white solid. MS: 322 (M+1) +^^C NMR (100 MHz. 
1 0 CD3OD) 8; 24.8, 27.8, 33.6, 36.0. 37.6, 39.3. 43.6, 44.0, 74.6, 1 1 1 .3, 1 14.6, 125.6, 
126.8, 127.0. 127.9. 130.7. 133.8, 136.8. 138.0. 155.1. 

Example 1 66 2-Phenanthrenecarbonitrile, 1 ,2.3.4,4a,9,1 0.1 Oa-octahydro- 

2.7-dihydroxy-4a-(phenylmethyl)-, (4aS,10a/?)- 
The title compound of this example was prepared by procedures analogous to 
15 those described above in Example 165. ^^C NMR (100 MHz, CD3OD) 6; 26.2, 29.3, 
35.1. 37.4, 39.1. 41.6. 45.1, 45.5. 71.5. 112.7, 116,0, 127.1, 128.3, 128.4, 129.4, 
132.1. 134.9. 138.6. 139.5. 156.5. 

Example 1 67 2-Phenanthrenecarbonitrile, 1 ,2,3.4,4a,9,1 0,1 Oa-octahydro-7- 

[[(4-methylphenyl)sulfonyl]oxy]-4a-(phenylmethyl)-, 
20 (4aS.10afl)- 

Tosyl cloride (0.13 mL) was added slowly to a stirring solution of 106 mg of 
the corresponding phenol in 0.1 mL of triethylamine and 1 mL of anhydrous CHgCI^ at 

0 "^C under nitrogen atmosphere. The reaction was allowed to warm to room 
temperature for 4 h, then 40 ®C overnight. It is quenched with water. The mixture was 
25 extracted with CH^CIg (X3), washed with brine, dried over NagSO^. filtered and 

concentrated to dryness. Purification with flash chromatography over SiO^ using 20% 

EtOAc in hexanes as the eluant afforded 63 mg of pure title product of this example 
as white crystalline solid. MS: 489 (M+1 8)*. 

Example 1 68 2,7-Phenanthrenediol, 4a-(2,3-dihydroxypropyl)- 

30 1 ,2,3,4,4a.9.1 0.1 0a-octahydro-,[2R-(2a,4aa,1 OaP)]- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 6. IR (neat) 3380, 2929, 1612 cm\ 
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Example 1 69 Acetamide, /V-|5-J3-(3,4,9.1 0-t6trahydro-7-methoxy-2-oxo- 

4a(2H)-phenanthrenyl)-1 •propenyl]-2-pyridinyl]-. [S-(£)]- 
The title compound of this example was prepared by procedures analogous to 
those described above In Example 35. MS: 403 (M+lf. 

Example 170 2-PhenanthrenerarbonitriIe, 1.2,3,4,4a,9,10.10a-octahydro-7- 

hydroxy-4a-(phenylmethyl)-, (4aS,10af!)- 
The title product of Example 167 (20 mg) and KOH (38 mg) in EtOH (0.7 ml) 
and water (0.7 ml) were mixed. The mixture was refluxed overnight, tiien neutralized 
with HOAc, extracted with EtOAc, dried and concentrated to dryness. The crude 
mixture was purifi^ with column chromatc^raphy with 5% isopropanol in hexane as 
tiie eluant to yield 1 .2 mg of tiie pure title product of this example as the white solid. 
MS: 318(M+1)+. 

The titie compounds of Examples 171-174 were prepared by procedures 

. analogous to those described above in Example 8. 



15 Example 171 



20 



Example 172 



Example 173 



Example 174 



30 Example 175 



Acetamide, A/-[5-I3-[2-(chloroethynyl)-3.4,9,10-tetrahydro-2,7- 
dihydroxy-4a(2H)-phenanthrenyll-1-propenyl]-2-pyridinyl]-, 
[2fl.4a(£)]-, MS: 449 (M+1)\ 

2,7-Phenanthrenediol, 2-(chloroethynyl)-1 ,2,3.4.4a.9.10.10a- 
octahydro-4a-{2-propenyl)-, [2ff-(2a,4aa,10aP)]-, NMR (400 
MHz. CDaOD) 8 4.90-4.97 (m. 2H). 5.45-5.61 (m. 1H). 6.51- 
6.53 (m, 2H), 6.95 (d. 1H.J = 9). 

2.7-Phenanthrenediol, 2-(chloroethynyl)-1 ,2.3.4.4a.9.1 0,10a- 
octahydro-4a-(2-propenyl)-. [2S-(2a,4aP,10aa)]-, NMR (400 
MHz, CD3OD) 5 4.90-4.96 (m, 2H), 5.53-5.60 (m. 1H), 6.48- 
6.51 (m. 2H), 6.93(d, 1H,J = 9) 

2,7-Phenanthrenediol, 2-(chloroethynyl)-1 ,2,3.4.4a,9,1 0,10a- 
octahydro-4a-(2-propenyl)-. [2S-(2a,4aP,10aP)]-, ^H NMR (400 
MHz, CD3OD) 5 4.87-5.46 (m, 2H), 5.70-5.80 (m, 1 H). 6.50 (d. 
1 H. J = 2.7), 6 57 (dd, 1 H. J = 2.7. 8.5), 7.04 (d, 1 H. J = 8.5). 
2(3H)-Phenanthrenone, 4,4a,9,1 0-tetrahydro-7-hydroxy-4a-(2- 
propenyl)-, (^-. 'H NMR (400 MHz, CD3OD) S 4.95-5.01 (m, 
2H). 5.60-5.75 (m, 2H).5.95 (s, 1 H), 6.58 (d. 1 H. J = 2.6), 6 73 
(dd. 1H. J = 2.6. 8.5). 7.12 (d. 1H. J = 8.5). 
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The &le compound of tfiis example was prepared by procedures analogous to 
those descnbed above in Example 3. 

B^mple 1 76 2(1 H)-Phenanthrenone, 3.4,4a,9,1 0,1 Oa-hexahydro-7-hydroxy- 

4a-(2i3ropenyi)-,(4aS//ans)- 
5 The Cfle compound of this example was prepared by procedures analogous to 

those described above or below in Example 6. MS: 357 (M+1 
Example 1 77 2.7-Phenanthrenediol, 2-(ch!oroethyn^)-1 ,2,3 A4a,9,1 0,1 Oa- 

octahydro-4a-[2-(4-morphol!nyl)ethyl]-, (4aS,1 Oafl)- 
The titie compound of Uiis example was prepared by proc^ures analogous to 
1 0 those described above In Example 33. MS: 390 (M+1 

Example 1 78 2.7-Phenanthrenediol, 2-(chloroethynyl)-1 ,2,3,4,4a,9,1 0, 1 0a- 

octahydro-4a-(2-propenyl)-, [2/?-(2a,4aa,1 Oaa)]- 
The title compound of this example was prepared by procedures analogous to 
those described above for the preparation of the title compound of Example 8. 
15 NMR (400 MHz. CD3OD) 5 4.95-4.99 (m, 2H). 5.60-5.80 (m, 2H), 6.50 (d, 1H. J = 
2.4). 6 57 (dd. 1 H. J = 2.4. 8.5). 7.03 (d. 1 H. J = 8.5), 
Examples 179-181 

The title compounds of Examples 179-181 were prepared by procedures 
analogous to those described above in Example 33. 
20 Example 1 79 2,7-Phenanthrenediol. 2-(chloroethynyl)-1 ,2,3,4,4a,9.1 0,1 Oa- 

octahydro-4a-[2-(4-hydroxy-1 -piperidinyl)ethyl]-, [2R- 
(2a.4aa.10ap)]-. MS: 404 (M+1)*. 
Example 1 80 2.7-Phenanthrenediol, 2-(chloroethynyl)-1 ,2,3.4,4a.9, 1 0,1 Oa- 

octahydro-4a-[2-(4-methyl-1 -piperazinyOethyl]-, [2ft- 
25 (2a.4aa,10ap)]-, MS: 403 (M+l )\ 

Example 1 81 2.7-Phenanthrenedlol, 2-(chloroethynyl)-1 ,2,3,4,4a.9,1 0,1 Oa- 

octahydro-4a-[2-[4-[2-(2-hydroxyethoxy)ethyl]-1 - 
piperazinyOethyl]-, [2/?-(2a,4aa,10ap)]-. MS: 477 (M). 
Example 1 ffi 2,7-PhenanthFenediol, 2-(chloroethynyl)-1 .2,3,4,4a.9. 1 0, 1 0a- 

30 octahydro-4a-(2-hydroxy-2-phenylethyl)-, [2ft-(2a,4aa, 1 0a^)]- 

The title compound of this example was prepared by procedures analogous to 
those described above In Example 136. MS: 396 (M). 
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Example 183 



2-Butenoic acid, 4-[2-(ch!oroethynyl)-1 ,3,4,9, 10. 10a- 



h8xahyclro-2,7-dihydroxy-4a(2H)-ph8nanthrenyiJ-, ethyl ester, 
[2R-[2a,4aa(£).10aP]]- 
The titie compound of this example was prepared by procedures analogous to 
5 tiiose described above in Example 35. MS: 406 (M+1 8)^. 



1.3.4,9,10,10a-h8xahydro-2,7-dihydroxy-, Omethyloxime, [2f?- 
[2a.4aa,10aPJ]- 

The titie compound of this example was prepared by procedures artatogous to 
10 those described above m Example 34. NMR (400 MHz, CD3OD) 5 3.70 (s) and 
3.74 (s, 3H), 

Example 1 85 2(1 ff^-Phenanthrenone, 3,4,4a,9,1 0,1 Oa-hexahydro-7-hydroxy- 

4a-propyl-, (4a/?-ds)- 
The title compound of this example was prepared by procedures analogous to 
1 5 those described above in Example 7. NMR (400 MHz, CD3OD) 5 0.826 (t, 3H, J = 
7). MS: 276 (M+1 8)*. 

Example 1 86 2-Phenanthrenol, 4b,5,6,7.8,8a.9. 1 0-octahydro-4b-propyl-7- 

propyliden8-.(4bf?-(4ba,7Z,8aa)]- 
The title compound of this example was prepared by procedures analogous to 
20 those described above in Example 78. MS: 285 (M+1 

Example 1 87 2,7-Phenanthrenediol, 1 ,2.3,4,4a,9,1 0. 1 0a-octahydro-4a-(2- 

propenyl)-2-(1 -propynyl)-, [2/?-(2a.4aa,1 OaP)]- 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 9. MS: 279 (M-17)*. 
25 Examples 188-189 

The title compounds of Examples 188-189 were prepared by procedures 
analogous to those described above in Example 7. 

Example 188 2(1 H)-PhOTanthrenone, 3,4,4a,9,10,10a-hexahydro-7-hydroxy- 



Exampie 184 



4a(2^^-PhenanthreneacetaIdehyde, 2-(ch[oroethynyl)- 



30 Example 189 



4a-propyl-, (4aff-ffans)-, MS: 259 (M+1)*. 
2,7-Phenanthrenediol, 1 ,2,3,4,4a,9, 1 0,1 0a-octahydro-2,4a- 

dipropyi-, [2R-(2a,4aa,10aP)]-, MS: 285 (M-17)*. 
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Example 1 90 Piperaane, 1 -[4-t2-(ch!oro8thynyl)-1 ,3.4,9, 1 0, 1 0a-he)^hydro- 

2,7<Iihydroxy-4a(2^0-phenanthrenyl]-1-oxo-2^)utenyl]-4-t2-(2- 
hydroxyethoxy)ethyl]-. [2R-[2a,4aa(£).10aP]j- 
The title compound of this example was prepared by procedures analogous to 
5 those d^cnbed above in Example 37. MS: 51 7 (M). 

Example 191 2.7-Phenanthrenediol, 1 ,2.3,4.4a,9,10,10a-octahydro-4a- 

propyl-. [2S-(2a.4ap,10ap)]- 
The title compound of this example was prepared by procedures analogous to 
tfiose described above In Example 7. MS: 243 (M-17)*. 
10 Examples 192-193 

The title compounds of Examples 192-1 93 were prepared by procedures 
analogous to those described above in Example 136. 

Example 192 27-Phenanthrenediol, 1 .2.3.4,4a,9,10,10a-octahydro-2,4a- 

dipropyl-. [2R-{2a.4aa,10aa)]-. MS: 285 (M-17)\ 
1 5 Example 1 93 2.7-Phenanthrenediol, 1 ,2,3,4,4a,9, 1 0, 1 0a-octahydro-2,4a- 

dipropyl-, [2S-{2a,4ap,10aP)]-, MS: 285 {M-M)\ 
Example 1 94 Piperazine, 1 -[4-[2-(chloroethynyl)-1 ,3,4,9, 1 0,1 Oa-hexahydro- 

2,7-dihydroxy-4a(2H)-phenanthrenyl]-1-oxo-2-butenyl]-4- 
methyl-, [2B-[2a.4aa{£),10aP]]- 
20 The title compound of this example was prepared by procedures analogous to 

those described above in Example 37. MS: 443 (M+1)*. 

Example 1 95 2,7-Phenanthrenediol, 2-{chloroethynyl)-1 ,2,3,4,4a,9.1 0,1 Oa- 

octahydro-4a-[3-(2-thienyl)-2-propenyl]-. [4aS(£)]- 
The title cc^pound of this example was prepared by procedures analogous to 
25 those described above in Example 35. MS: 382 (M-1 8)^ 

Example 1 96 2-Phenanthrenol, 4b,5,6,7.8,8a,9,1 0-oclahydro-4b,7-dipropyl-, 

(4bfl.8aS)- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 10. MS: 287 (M+1)^ 
30 Examples 1 97-202 

The titie compounds of Examples 197-202 were prepared by procedures 
analogous to those described above in Example 37. 
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4-Piperidinol. 1 44-[2-(ch!oroethynyi)-1 .3.4.9,1 0,1 Oa- 
hexahydro-2.7-dihydroxy-4a(2H)-ph6nanthreny!]-1-oxo-2- 
butenyll-, [2ff-[2a.4aa(£).10aPJ]-. MS: 426 (M-17)*. 
2-Butenamide, 4-[2-(chIoroethynyI)-1 ,3,4.9, 10,1 0a-h8xahyd^o- 
2J-dihydroxy-4a{2H)-phenanth^enyll-A^-[3- 
(dimethyIam!no)propyl]-, [2B-[2a,4aa(£),10ap]l-, MS: 446 
(M+l)*. 

2-Butenamide. 4-[2-(chloroethynyI)-1 ,3,4,9,10,10a-h8xahydro- 
2,7-dihydroxy-4a(2H)-phenanthrenyl]-A/,/V-diethyJ-, [2R- 
[2<x,4aa(£).10aP])-. MS: 416 (M+l^. 
2-Butenamide.4-[2-((*loro0thynyl)-1,3.4,9,1O,1Oa-h8xahydro- 
2,7-dIhydroxy-4a(2H)-ph8nanthren^]-A/'[3-(4- 
morpholinyl)propyl]-, t2R-[2a,4aa(£),10aP]]-, MS: 487 (M), 
2-Butenamide. 4-[2-(chloroethynyl)-1 .3.4.9,1 0,1 Oa-hexahydro- 
2,7-dihydro)cy-4a(2H)-ph8nanthrenyll-A^(2-pyridinylmethyl)-. 
[2B-[2a.4aa(£).10ap]]-, MS: 452 (M+l)*. 
2-Butenamid8. 4-[2-(chloroethynyl)-1 ,3,4,9, 1 0, 1 0a-hexahydro- 
2,7-dihydroxy-4a(2/-/)-phenanthrenyl]-A*-(4-pyridinylmethyl)-, 
[2R-[2a,4aa{E).10ap]]-, MS: 451 (M+l^. 
2,7-Phenanthrenediol, 2-(chloroethynyl)-1 .2.3,4,4a,9,1 0,10a- 
octahydro-4a-[3-(2-pyridinyl)-2-propenyl]-, [2H- 
[2a.4aa{£).10aP]]- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 35. MS: 394 (M+1 
25 Example 204 2-Butenamide. 4-[2-(chloroethynyl)-1 ,3,4,9,1 0, 1 0a-hexahydro- 

2,7-dihydroxy-4a{2H)-phenanthrenyl]-A;-[2-(4-pyridinyl)ethyl]-. 
[2ff-[2a.4aa(£),10ap]]- 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 37. MS: 465 (M+l)"^. 
30 Example 205 2,7-Phenanthrenediol, 2-(Ghloroethynyl)-1 ,2,3,4.4a,9,1 0,10a- 

octahydro-4a-I3-(5-?soxa20iy!)-2-pfopsny3]-, [4a^^, 1 0aflJ- 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 35. MS: 366 (M-17)^. 
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Example 206 2-Butenamide, 4-[2-(ch!oroethynyl)-1 .3»4.9,1 0,1 Oa-hexahydro- 

2.7-dihydroxy-4a(2f^-phenanthrenyll-A>-ethy!-. [2ff- 
[2a,4aa(£),10a3]]- 

Tha title impound of this example was prepared by procedures analogous to 
5 those described above in Example 37. MS: 370 (M-1 7)*. 

Example 207 2-PhenanthrerTecarbox^ic add, 4b,5,6,7.8,8a,9.1 0-octahydro- 

7-hydroxy-4b-(2-propenyl)-7-(1 -propynyl)-. [4bS-(4ba.7a,8aP)]- 
, ^^C NMR (100 MHz, CDCb) 5 116.6, 168.5 
The title compound of this example was prepared by procedures analogous to 
1 0 those described above in Example 9. 
Examples 208-209 

The title compounds of Examples 208-209 were prepared by procedures 
analogous to those described above in Example 8. 

Example 208 2,7-Phenanthrenediol, 2-(chloroethynyl)-1 ,2,3,4,4a,9,1 0, 1 0a- 

15 octahydro-4a-(3-pheny(propyl)-, (4af?)-, MS: 377 (M-1 7)*. 

Example 209 2,7-Phenanthrenediol. 2-(chloroethynyl)-1 ,2,3,4,4a,9,10.10a- 

octahydro-4a-(3-pheny!propyl)-, [2S-(2a.4a|3,10aa)]-, MS: 377 
(M-1 7)*. 

Examples 210-212 

20 The title compounds of Examples 21 0-21 2 were prepared by procedures 

analogous to those described above in Example 1 8. 

Example 21 0 2-Phenanthrenecarboxamid8, 4b.5,6,7,8.8a,9,1 0-octahydro-7- 

hydroxy-4b-(2-propenyl)-7-(1 -propynyl)-, [4bS-(4ba,7a,8aP)]-, 
MS:324(M+ir. 

25 Example 21 1 2-Phenanthrenecarit)oxamide, 4b,5,6,7,8,8a,9, 1 0-octahydro-7- 

hydroxy-A/,AkJimethyl-4b-(2-propenyl)-7-(1 -propynyl)-, [4bS- 
(4ba,7a.8ap)]-. MS: 353 (M+1)*. 
Example 212 2-Phenanthrenecarboxamide, 4b,5,6,7,8,8a,9,10-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-{1 -propynyl)-, [4bS- 
30 (4ba,7a,8ap)]-, MS: 374 (M+1 )*. 

Exampies 213-214 

The title compounds of Examples 213-214 were prepared by procedures 
analogous to those described above in Example 9. 
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Exampi© 21 3 2-Ph8nanthrenc!, 1 ,2.3,4,4a,9.1 0, 1 0a-octahydro4a- 

{phenylmethyl)-2-(1-propynyl)-, [2/?-(2a.4aa,10aP)|-, MS: 313 
(M-17)*. 

Example 21 4 2-Ph8nanthrenol, 1 ,2,3,4,4a.9.1 0,10a-octahydro-4a- 

5 (pheny!m8thyi)-2-{1 -propynyl)-, [2S-(2aM% 1 0aa)]-, MS: 31 3 

(M-17)*. 

Examples 215-216 

The title compounds of Examples 215-216 were prepared by procedures 
analogous to those described above in Example 10. 
1 0 E)QmpIe 21 5 2-PhenanthrenoI. 7-fiuoro-1 ,2,3,4,4a,9,1 0,1 Oa-octahydro-4a- 

(ph6nylmethyl)-2-prx>pyt-, (4aS,10aS)-, MS: 352 (M). 
Example 21 6 2-PhenanthrenoJ, 7-f luoro-1 ,2,3,4,4a.9,1 0,1 0a-octahydro-4a- 

(phenylmethyl)-2-propyl-, (4aS.10aS)*. MS: 352 (M). 
Example 21 7 2-Phenanthrenecarboxamide, 4b,5,6,7,8.8a,9, 1 0-octahydro-7- 

1 5 hydroxy-A/-methyl-4b-(phenylmethyl)-7-(1 -propynyl)-, I4bS- 

(4ba.7a,8aP)]- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 1 8. MS: 388 (M+1 
Examples 218-219 

20 The title compounds of Examples 218-21 9 were prepared by procedures 

analogous to those described above in Example 9. 

Example 21 8 2-Phenanthrenol, 7-fluoro-1 ,2,3,4,4a.9,1 0,1 0a-octahydro-4a- 

(phenylmethyl)-2-(1 -propynyl)-, [2S-(2a,4aP.10aa)]-. MS: 331 
(M-17r. 

25 Example 21 9 2-Phenanthrenol, 7-fluoro-1 .2,3.4,4a,9.1 0,1 0a-octahydro-4a- 

{pheny!methyl)-2-(1 -propynyl)-. [2fr(2a,4aa,10aP)]-, MS: 331 
(M.17)*. 

Example 220 2-Phenanthrenecarboxamide, 4b-[(2,2-dimethyl-1 ,3-dioxolan- 

4-yl)methyl]-4b.5,6,7,8,8a,9,1 0-octahydro-7-hydroxy-7-(1 - 
30 propynyl)-, [4bS-(4ba.7a,8ap)]- 

The title compound of this exampSe vi^s prepared by procedures analogous to 
those described above in Example 1 8. MS: 398 (M+1 )*. 
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Elxampie 221 2-Phenanthrenecafboxy!ic add. 4b,5,6.7.8,8a,9,1 0-octahydro- 

7-hydroxy-4b-(phenyImethyl)-7-(1-propynyl)-, methyl ester, 
[4bS-(4ba,7p,8a3)]- 
The title compound of this example was prepared by procedures analogous to 
5 those described above in Example 14. MS: 371 (M-17r. 

Example 222 2-PhenanthrenemethanoI. 4b.5,6,7,8,8a.9,1 0-octahydro-7- 

hydroxy-a,a-dimeftyI-4b-(phenyImethyl)-7-(1 -propynyl)-, [4bS- 
(4ba.7a,8a3)]- 

The 6t!e compound of this example vvas prepared by procedures analogous to 
10 tttose described above in Example 19. MS: 371 (M-17r. 

E)»mple 223 Carbamic acid, [4b.5,6,7,8,8a,g,1 0-octahydro-7-hydroxy-4b- 

(phenylmeth^)-7-{1 -propynyl)-2-phenanthrenyl]-, 2- 
(dimethylamino)ethyl ester,[4bS-(4ba,7a,8a3)]- 
The title compound of this example was prepared by procedures analogous to 
15 those described above in Example 28. MS: 461 (M+1 )*. 

Example 224 2-Phenanthrenol, 7-(chloromethyl)-1 .2,3.4,4a,9,1 0,1 Oa- 

octahydro-4a-(phenylmethyl)-2-(1 -propynyl)-, [2/?- 
(2a,4aa,10aP)]- 

The title compound of this example was prepared by procedures analogous to 
20 tho^ described above in Example 9. MS: 361 {M-17)*. 
Examples 225-231 

The title compounds of Examples 225-231 were prepared by procedures 
analogous to those described above in Example 18. 

Example 225 2-Phenanthrenecariboxamide, 4b,5,6.7,8,8a,9, 1 0-octahydro-7- 

25 hydroxy-4b-(3-phenyl-2-propenyl)-7-(1-propynyl)-, [4bS- 

(4ba,7a,8aP)]-, MS: 400 (M+1)*. 
Example 226 2-Phenanthrenecart)oxamide, A^[2-(dimethyIamino)ethyl]- 

4b,5,6,7,8,8a.9,10-octahydro-7-hydroxy-4b-(phenylmethyl)-7- 
(1-propynyl)-. t4bS-(4ba.7a,8aP)]-. MS: 445 (M+1)*. 
30 Example 227 2-Phenanthrenecarboxamide. Af-[6-(dimethylamino)hexyl]- 

4b,5,6,7,8.8a.9. 1 0-octahydro-7-hydroxy-4b-(ph6ny!methyl)-7-> 
(1-propynyl)-, [4bS-(4ba,7a,8ap)]-. MS: 501 (M+1)\ 
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E)^mp!9 228 2-Phenanthrenerarboxamide, 4b.5.67,8.8a.9.1 0-octehydro-7- 

hydroxy-4b-(phenylmethyl)-7-(1 -propynyl)-W-[2-(1 - 
pyrroIidinyi)8thyl]-.[4bS(4ba,7a.8aP)3-. MS: 471 (M+lf. 

Example 229 2-Phenanthrenecarboxamide, 4bp5,6,7,8,8a,9,1 0-octahydro-7- 

5 hydroxy-A^[3-(4-methyI-1 -piperaanyl)propyl]-4b- 

(ph8nylmethyl)-7-(1-propynyl)-,[4bS-(4ba,7a,8aP)]-, MS: 514 
(M+ir. 

Example 230 2-Phenanthrenecarboxamid8, A^[3-(dimethyIamino)propyl]- 

4b,5,673.8a,9,10-octahydro-7-hydroxy-4b-{pheny!metfiyl)-7- 
1 0 (1 -propynyl)-, [4bS-{4bct.7a,8ap)]-, MS: 459 (M+1 )*. 

Example 231 2-Phenanthrenecarboxamide, 4b,5,6,7,8,8a,9,1 0-octahydro-7- 

hydroxy-W-[2-(4-morpholinyl)ethyl]-4b-{phenylm8thyl)-7-(1- 
propynyl)-. (4bS-(4ba,7a,8ap)]-, MS: 487 (M+1)*. 
Example 232 2-PhenanthrenecarboxamIde, 4b,5,67,8,8a,9,1 0-octahydro-7- 

1 5 hydroxy-A^[2-(4-morpholinyl)ethyl]-4b-{phenylmethyl)-7-(1 - 

propynyl)-, [4bS-(4ba,7a.8ap)]- HCI salt 
The title compound of this example is the HCI salt of the title compound of 
Example 231. MS: 487 (M+1)*. 
Examples 233-237 

20 The title compounds of Examples 233-237 were prepared by procedures 

analogous to those described above in Example 18. 



Example 233 



25 Example 234 



Example 235 



30 



Example 236 



2-Phenanthrenecarboxamide. 4b,5,6,7,8.8a,9. 1 0-octahydro-7- 
hydroxy-4b-(phenylmethyl)-7-(1 -propynyl)-, [4bS- 
(4ba.7p.8ap)]-, MS: 374 (M+1)*. 

2-Phenanthrenecarboxamide, 4b,5,6.7,8,8a,9,1 0-octahydro-7- 
hydroxy-A/-[3-(1 H-imidazoH -yl)propyl]-4b-(phenylmethyl)-7-(1 - 
propynyl)-.[4bS-(4ba,7a.8aP)]-HCI salt. MS: 483 (M+1)*. 
2-Phenanthrenecari50xamide, A>-[4-(d!methylamino)butyl]- 
4b,5,6,7,8,8a.9,10-octahydro-7-hydroxy-4b-(phenylmethyl)-7- 
(1 -propynyl)-. [4bS(4ba,7a.8aP)]-. MS: 473 (M+1)*. 
2-Phenanthrenecarboxamide, 4b,5,6,7,8,8a.9,10-octahydro-7- 
hydroxy-Af-[3-(4-nfK)rpholinyl)propyl]-4b-(phenylmethyl)-7-(1- 
propynyl)-, [4bS-(4ba.7a,8aP)]-, MS: 501 (M+1)*. 
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Bample 237 2-Phenanthrenecarboxamide, 4b,5,67.8.8a.9,10-octahycIro-7- 

hydroxy-A^-[3-(4-morphoIinyl)propyO-4b-(phenyIrnethyl)-7-(1- 
propynyl)-. {4bS-(4ba.7<x.8ap)]-HCI salt, MS: 501 (M+1 
Examp!e 2,7-Phenanthrened!ol, 1 ,2,3.4,4a.9.10.10a-octahydro-4a- 

5 propyI-2-(1 -propynyl)-,[2f?-(2a,4aa,1 Oa?)]- 

The Me compound of this example was prepared by procedures analogous to 
those described above in Example 9. MS: 281 {M-17)*. 
Examples 239-240 

The title compounds of E}@mp!es 239-240 were prepared by procedures 
1 0 analogous to those described above in Example 1 8. 

Example 239 2-Phenanthrenecarbo)»mide, 4b,5,6,7,8.8a,9,1 0-octahydro-7- 

hydroxy-A^(3-methoxypropyl)-4b-(phenylmethyl)-7-(1- 
propynyl)-. [4bS^4ba,7a.8aP)]-. MS: 446 (M+l)* 
Example 240 2-Phenanthrenecarboxamide. 4b,5,6,7,8.8a.9, 1 0-octahydro-7- 

15 hydroxy-/V-[3-(2-methoxyethoxy)propyl]-4b-(phenylmethyl)-7- 

(1 -propynyl)-, [4bS-(4ba.7a,8a3)]-. MS: 490 (M+1 Y 
Example 241 2-Phenanthrenecarboxamide, 4b,5.6,7,8,8a,9, 1 0-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-A*-(4- 
pyridinylmethyl)-, [4bS-(4ba,7a,8a3)]- 
20 To a stirring solution of 779 mg of 4-aminomethylpyridine in 10 mL of 

dichloromethane at 0 ^'C under N2 was added 3.6 mL of 2.0 M trimethylaluminum In 
toluene. The mixture was stirred at 0 °C for 20 min. then at RT for 1 h. To this 
mixture was added 350 mg of the title compound of Example 14 in 5 mL of 
dichloromethane. The mixture was heated to reflux ovemight. To the reaction 
25 mixture was added 1 N HCI dropwise until the aqueous layer was approximately pH 
4. The resultant mixture was extracted with EtOAc. dried over Na2S04, filtered, and 
concentrated to dryness. Purification by flash chromatography over SiOa using 5% 
MeOH in dichloromethane to 10% MeOH in dichloromethane as ttie gradient eluant 
afforded 362 mg (87 %) of the title product of this example as a white solid. MS: 465 
30 (M+ir. 

Example 242 2-PhsnantttreneMrbO)®m!de, 4b,5,6,7.8,8a,9,1 0-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-A^(4- 
pyridinylmethyi)-, [4bS-(4ba,7a.8aP)]-. HQ ^It 
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Tho title compound of this example is the HCl salt of the title compound of 
Example 241. MS:465(M+ir. 

Example 243 2-Phenanthrenecarboxamide. 4b,5,6,7.8.8a,9.1 0-octahydro-7- 

hydroxy-4t)-(pheny!methyl)-7-(1-propynyl)-A^[2-(4- 
5 pyridinyl)ethyfl-, {4bS-{4ba,7a,8ap)]- 

The title compound of this example was prepared by prcK^edures analogous to 
those described above in Example 241 . MS: 479 (M-i-1 y. 

Example 244 2-PhenantiirenecarbO)»mide, 4b,5,6,7,8,8a,9,10-octeihydro-7- 

hydroxy-4b-(phenyImethyl)-7-(1 -propynyl)-A^(2- 

1 0 pyridinyimethylK [4bS-(^a.7a,8aP)]- 

To a stirring solution of 6.2 g of 2-aminomethylpyridine in 80 mL of 
dichloromethane at 0 ^^C under Nz was added 26 mL of 2.0 M trimethylaluminum in 
toluene. The mixture was stiir^ at 0 °C for 20 min. then at RT for 1 h. To this 
mixture was added 2.2 g of the title compound of Example 14 (which was made by 

15 procedures described in Example 14) in 50 mL of dichloromethane. The mixture was 
heated to reflux ovemight. To the reaction mixture was added 1 N HCl dropwise until 
the aqueous layer was approximately pH 4. The resultant mixture was extracted with 
EtOAc, dried over Na2S04, filtered, and concentrated to dryness. Purification by flash 
chromatography over SiOz using 5% MeOH in dichloromethane to 10% MeOH in 

20 dichloromethane as the gradient eiuant afforded 1.4 g (53 %) of the title product of 
this example as a white solid. MS: 465 (M+1)\ 
Examples 245-247 

The compounds of Examples 245-247 were prepared by procedures 
analogous to those described above in Example 244. 
25 Example 245 2-Phenanthrenecarboxamide, 4b,5,6,7,8.8a,9,1 0-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-W-(2- 
pyridinylmethyl)-, [4bS-(4ba,7a,8ap)]-HCI salt 
The title product of this example is the HCl salt of the title product of Example 
244. MS:465(M4.1)\ 

30 Example 246 2*Phenanthrenecarboxamide, 4b.5,6,7.8.8a,9,10-octahydro-7- 

hydroxy-4b-(phenyJmsthyi)-7-(1-pfopynyS)-M[2-(2° 
pyridinyl)ethyl]-, [4bS-(4ba,7a,8ap)]-, MS: 479 (M+1)*. 



wo 00/66522 



PCT/IBOO/00366 



•167- 



Example 248 



E)^mp!8 247 



2-Phenanthrenecaitoxamid8. 4b,5,6,7.8.8a,9,1 0-octahydro-7- 
hydroxy-4b-(phenyImethyl)-7-(1-propyny])-Af-[(tetrahydro-2- 
furanyl)m8thyl]-.(4bS-(4ba,7a,8aP)]-, MS: 458 (M+l)*. 
2-Ph8nanthr8necarboxamid8, 45,5,6.7,8.83:9,1 0-octahydro-7- 
hydroxy-4b-(phenyIm8ttiy!)-7-(1 -propynyl)- A^(3- 
pyridinylmethyl)-, [4bS-(4ba,7a,8ap)]- 



10 



15 



20 



25 



To a stirring solution of 0.21 mL of S-aminomsthylpyridine in 1 mL of 
dichloromethana at 0 ""C undar N2 was addad 0.1 mL of 2.0 M trimethylaluminum in 
hexana. Tha mixture v^s stirred at 0 °C for 20 min. then at RT for 1 h. To this 
mixture was added 20 mg of the title compound of Example 14 in 1 mL of 
dichloromethane. The mixture was heated to reflux ovemight. To the reaction 
mixture was added 1 N KCI dropwise until the aqueous layer was approximately pH 
4. The resultant mixture was extracted v\rith EtOAc, dried over Na2S04, filtered, and 
concentrated to dryness. Purification by flash chromatography over Si02 using 5% 
MeOH in dichloromethane to 10% MeOH in dichloromethane as the gradient eluant 
afforded 18 mg (75 %) of the title product of this example as a white solid. MS: 465 
(M+ir. 

Example 249 2-Phenanthrenecarboxamide, 4b.5,6.7,8,8a.9,10-octahydro-7- 

hydroxy-4b-(ph8nylmethyl)-7-(1-propynyl)-A/-(3- 
pyridinylmethyl)-, (4bS-(4ba,7a.8aP)]-HCI-salt 
The title product of this example is the HCI salt of the title product of Example 

248. MS: 465 (M+l)* 

Example 250 2-Phenanthr8necarboxamide, 4b,5,6,7.8,8a,9, 1 0-octahydro-7- 

hydroxy-A/-(2-(1-methyl-2-pyrrolidinyl)ethyl]-4b-(phenylm8thyl)- 
7-(1-propynyl)-.[4bS-(4ba.7a,8aP)]- 
The title compound of this example was prepared by procedures analogous to 

those described above in Example 248. MS: 485 (M+1 y. 

Example 251 2-Phenanthrenecarboxamide, 4b,5.6,7.8,8a,9,10-octahydro-7- 

hydroxy-W-[2-(1-methyl-2-pyrrolidinyl)ethyl]-4b-(phenylmethyl)- 
7.(1 -propynyl)-,[4bS-(4ba,7a,8aP)]-HCI salt 
The title product of this example is the KCI saSt of tiie t%e product of ExampSa 

251. MS:485(M+ir. 

Examples 252-253 
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The compounds of Examples 2^-253 ware prepared by procedures 
analogous to those described above in Example 9. 

E}^mp!e 252 2,7-Phenanttirenediol, 1 ,2,3,4,4a.9,10,10a-<x;tahydro-4a- 

penty!-2-(1-propynyl)-.[2R-(2ot,4aa,10ap)]-. MS: 309 (M-17)*. 
5 E)©mp!e 253 2,7-Phenanftrenedio!, 4a-butyl-1 ,2,3.4,4a,9,1 0,1 Oa<>ctahydro- 

2-(1-propynyl)-,[2«^(2a,4aa,10aP)]-. MS: 295 (M-iyf. 
Example 254 2-Phenanthrenecarboxamide, 4b,5,6,7.8,8a,9,1 0-octahydro-7- 

hydroxy-4b-(pheny!methyl)-7-(1 -propynyl)-Af-[3-(1 - 
pynx^lidinyOprop^]-, [4bS-(4ba,7a,8aW]- 
1 0 The title compound of this example was prepared by prot^ures ansdc^ous to 

those described above in Example 248. MS: 485 (M+1 

Example 255 2-Phenanthrenecarboxamide, 4b.5,6,7,8,8a,9,1 0-octahydro-7- 

hydroxy-4b-(phenyImethyl)-7-(1 -propynyl)-A^[3-(1 - 
pyn'olidinyl)propyl]-,[4bS-(4ba,7a.8aP)]-HCIsalt 
1 5 The title product of this example is the l-ICI salt of the title product of Example 

254. MS:485(M+ir. 

Example 256 2-Phenanthrenecarboxamide, 4b,5,6,7,8,8a.9.1 0-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-(1 -propynyl)-W-[3-(1 H-1 ,2,4- 
triazol-1-yl)propyl]-.[4bS-(4ba,7a,8ap)]- 
20 The title compound of this example was prepared by procedures analogous to 

those described above in Example 248. MS: 483 (M+1 

Example 257 2-Phenanthrenecarboxamide, 4b,5,6,7,8,8a,9,1 0-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-Af-[3-(1 H-1 .2.4- 
triazol-1 -yl)propyl]-,[4bS-(4ba,7a.8aP)]-HCI salt 
25 The title product of this e)^mple is the HCI salt of the title prcxJuct of Example 

256. MS: 483 (M+1 r. 

Example 258 2,7-Phenanthrenediol, 4a-(3-butenyl)-1 ,2,3,4.4a,9,1 0,1 Oa- 

octahydro-2-(1 -propynyt)-, [2f?-(2a,4aa,1 OaP)]- 
The title compound of this example was prepared by procedures analogous to 
30 those described above in Example 9. MS: 293 (M-1 7)*. 

Example 259 2-Phenanthrenecarboxamide, 4b,5,6,7,8,8a.9,1 0-cclahydrD-7- 

hydroxy-A>-[5-(4-morpholinyl)pentyl]-4b-(phenylmethyl)-7-(1- 
propynyl)-, [4bS-{4ba.7a,8ap)]- 
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The Me compound of Ms example was prepared by procedures artalogous to 
those described above in Example 248. MS: 529 (M-t-l)^. 

Example 260 2-PhenanttirertMarboxamide, 4b,5,6,7,8i8a.9,1 0-octahydro-7- 

hydroxy-A^I5-{4-morpho!inyl)pentyl]-4b-(phenyImettiyi)-7-(1- 
5 propyr^y))-, [4bS-(4ba,7a.8aP)]- HCl salt 

The title compourtd of this example is the HCl salt of the title compound of 
E)amp!e259. MS: 529 

Example 261 2-Phenanthrenecarboxamide, 4b,5,6,7,8,8a,9,1 0-octahydro-7- 

hydroxy-4b-pentyl-7-(1 -propynyl)-A^[3-(1 H-1 ,2,4-ttazoH - 
1 0 yl)propyl]-,[4bff-(4ba,7a,8aP)]- 

The title compound of this example was prepared by procedures analogous to 
those described above In Example 248. MS: 463 (M+1 )*. 

Example 262 2-Phenanthrenecarboxamide, 4b.5,6,7.8.8a,9.1 0-octahydro-7- 

hydroxy-4b-pentyl-7-{1 -propynyl)-W-[3-(1 H-1 ,2.4-triazol-1 - 
1 5 yl)propyl]-,[4b/?-(4ba.7a.8aP)]-HCI salt 

The title product of this example is the HCl salt of the title product of Example 
261. MS:463(M+ir. 
Examples 263-265 

The title compounds of Examples 263-265 were prepared by procedures 
20 analogous to those described above for the preparation of the title compound of 
Example 59. 

Example 263 Carbamic acid, dimethyl-, 7-(chloroethynyl)-4b,5.6,7,8.8a,9. 1 0- 

octahydro-7-methoxy-4b-(2-methoxyethyl)-2-phenanthrenyl 
ester. [4bS-(4ba.7a.8ap)]-, MS: 420 (M+1)\ 

25 Example 264 Carbamic acid, dimethyl-, 7-(chloroethynyl)-4b,5,6,7,8,8a,9,1 0- 

octahydro-7-hydroxy-4b-(2-methoxyethyl)-2-phenanthrenyl 
ester, [4bS-{4ba,7a,8aP)]-. MS: 406 (M+1)*. 
Example 265 Carbamic acid, dimethyl-, 7-(chloroethynyl)-4b-[2-[2- 

(dimethylamino)-2-oxoethoxy]ethyl]-4b,5,6,7,8,8a,9,10- 

30 octahydro-7-hydroxy-2-phenanthrenyl ester,[4bS- 

(4ba.7a,8aP)]., ^H NMR (400 MHz, CDCig) 8 2.94 (s 3H), 2.98 
(s. 3H). 3.06 (s, 3H), 3.09 (s, 3H), 4.34 (s. 2H). 

Example 266-267 
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The title compounds of Examples 266-267 were prepared by procedures 
analogous to tttose described above in Example 248. 

Example 266 2-Phenanttirenecarboxamide, ^.5,6,7,8,8a.9.1 0-octahydro-7- 

hydroxy-4b-(phen^methyl)-7-(1 -propynyl)- W-2-pyridinyl-, [4bS- 
5 (4ba7a.8ap)]-, MS: 451 (M+1 )*. 

Example 267 2-Phenanttirenecarboxamide, 4b,5,6,7,8,8a.9,1 0-octahydro-7- 

hydroxy-4b-(phenylm6thyi)-7-(1 -propynyi)- Af-2-pyridinyI-, [4bS- 
(4ba.7a.8aP)]-HCI satt, MS: 451 {M^^)\ 
Example 268 2-Phenanthrenecarboxamide, 4b.5.67.8,8a,9, 1 0-octahydro-7- 

1 0 hydroxy-4b-(phenylmethyl)-7-(1 -propynyl^W-pyrazinyl-, [4bS- 

(4ba.7a.8ap)]- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 244. MS: 452 (M+1 
Examples 269-270 

1 5 The title products of Examples 269-270 are the HCI salt and the p- 

methanesuifonic acid salt, respectively, of the title product of Example 268. 
Example 269 2-Phenanthrenecarboxamide, 4b,5,6.7,8,8a,9,1 0-octahydro-7- 

hydroxy-4b-{phenylmethyl)-7-(1 -propynyl)-A*-pyra2inyl-, [AbS- 
(4ba.7a,8ap)]-HCI salt, MS: 452 (M+lT- 
20 Example 270 2-Phenanthrenecarboxamide, 4b,5,6,7,8,8a,9,10-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-A;-pyrazinyl-, [4bS- 
(4ba,7a,8ap)]-p-methanesulfonic acid salt. MS: 452 (M+1)*. 
Example 271 2-Phenanthrenecarboxamide, 4b,5,6,7,8.8a.9,1 0-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-(1 -propynyl)-A^3-pyridinyl-, [4bS- 
25 (4ba.7a.8ap)]- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 248. MS: 450 (M). 

Example 272 2-Phenanthrenecarboxamide, 4b,5.6.7,8.8a,9. 1 0-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-(1 -propynyl)-A/-3-pyridinyl-, [4bS- 
30 (4ba,7a.8ap)]-HCIsalt 

The title product of this example is the KCI of the me product of Example 
271. MS: 451 (M+l)*. 
Examples 273-274 
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The title compounds of Examples 273-274 were prepared by prTCedures 
analogous to those described above in Example 248. 

Example 273 2-Phenanthrenecarboxamide, 4b,5,6.7,8»8a»9,10-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-(1-propynyI)-AM-pyrimidiny!-, 
5 [4bS-(4ba,7a.8aP)]-. MS: 452 (M+l)*. 

E)^mple 274 2-Phenanthrenecarb0)^mide, 4b,5,6.7,8>8e»9> 1 0cctahydro-7- 

hydroxy-4b-propyl-7-(1 -propynyI)-A/-(4-pyridinylmethyi)-, [4bB- 
(4ba.7ot.8a3)]-. MS: 417 (M+l)*. 
E)»mple 275 2-Phenanthrenecarboxamide, 4b.5,6,7,8,8a.9,10-octahydro-7- 

1 0 hydroxy-4b-propyl-7-(1 -propynyl)- Af-(4-pyridin^methyI)-, [^bR- 

(4ba7a,8a3)]- HCI salt 
The title compound of this example is the HCI salt of the title compound of 
Example 274. MS: 41 7 (M+1 )*. 

Example 276 2-Phenantfiraiecarboxamide. 4b,5,67,8,8a,9.10-octahydro-7- 

1 5 hydroxy-4b-(phenylmethyl)-7-(1 -propynyl)-AH ,3,4-thiadiazolr2- 

yl-, [4bS-(4ba,7a,8ap)]- 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 248. MS: 458 (M+l)"*. 

Example 277 2-Phenanthrenecarboxamide, 4b.5.6.7,8,8a,9, 1 0-octahydro-7- 

20 hydroxy-4b-(phenylmethyl)-7-(1 -propynyl)-A/-1 ,3,4-thiadiazol-2- 

yl-, [4bS-(4ba.7a.8ap)]-HCI salt 
The title product of this example is the HCI salt of the title product of Example 
276. MS: 458 (M+1 r. 

Example 278 2-Phenanthrenecarboxamide, 4b,5,6,7.8,8a,9,1 0-octahydro-7- 

25 hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-A^2-pyrimidinyl-, 

[4bS-(4ba.7a.8ap)]- 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 248. MS: 452 (M+1 )*, 

Example 279 2-Phenanthrenecarboxamlde. 4b.5,6.7,8,8a,9.1 0-octahydro-7- 

30 hydroxy-4b-(phenylmethyl)-7-(1 -propynyl)-A^2-pyrimidinyl-, 

[4bS-(4ba7a,8aP)]-HCi saSt 
The title product of this example is the HCI salt of the title product of Example 
278. MS: 452 (M+1 r. 
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Examples 280-283 

The title compounds of Examples 280-283 were prepared by procedures 
analogous to those described above in Example 248. 
Example 280 2-Phenanthrenecarboxamide, Af-(cyanomethyl)- 

5 4b,5,6,7,8.8a,9, 1 0-octehydro-7-hydroxy-4b-(phenylmethyl)-7- 

(1-propynyl)-. [4bS-(4ba.7a.8aP)]-. MS: 413 (M+l)*. 
Example 281 2-Phenanthrenecarbo)^mide, 4b.5.6J,8,8a.9,1 0-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-(1 -propynyl)-/V-(1 H-tetrazol-S- 
ylmethyl)-. [4bS-(4ba.7a.8aP)]-, MS: 454 (M-l)*. 
1 0 Examiple 282 2-Phenanthrenecartx)xamide, 4b,5,6,7,8.8a,9,1 0-octahydro-7- 

hydroxy-4b-(phenyImethyl)-7-(1 -propynyl)-/V-1 ,2,4-tr!azin-3-yl-, 
[4bS(4ba,7a,8aP)]-, MS: 453 (M+l)*. 
Example 283 2-Phenanthrenecarboxamide. 4b,5,6,7,8,8a,9,1 0-octahydro-7- 

methoxy-4b-(phenylmethyl)-7-{1 -propynyl)-A4)yrazinyl-, [4bS- 
1 5 (4ba7a,8aP)]-. MS: 466 (M+1 )\ 

Example 284 2-Phenanthrenecarboxamide, 4b,5,6,7,8,8a,9,1 0-octahydro-7- 

methoxy-4b-(phenylmethyl)-7-(1 -propynyl)-A^pyrazinyl-, [4bS- 
(4ba,7a,8ap)]-HCI salt 
The title product of this example is the HCI salt of the title product of Example 
20 283. MS: 466 (M+1)*. 

Example 285 2-Phenanthrenol, 1 ,2,3,4.4a,9. 1 0.1 Oa-octahydro-4a-propyl-2- 

(1-propynyl)-7-(2-thiazolyl)-. [2/?-(2a.4aa,10ap)h 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 16. MS: 366 (M+1)^ 
25 Examples 286-287 

The title compounds of Examples 286-287 were prepared by procedures 
analogous to those described above in Example 248. 

Example 286 2-Phenanthrenecarboxamide, 4b,5,67,8.8a,g,10-octahydro-7- 

hydroxy-/V-{5-methyl-1 H-pyrazol-3-yl)-4b-(phenylmeth^)-7-(1 - 
30 propynyl)-,[4bS-(4ba,7a,8ap)J-. MS: 454 (M+1 )\ 

Example 287 1 «-Pyra2o!-3-am!ne, 5-methy3-1 -[[4b,5,6,7,8,8a,9.1 0- 

octah^ro-7-hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-2- 
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phenanthrenyllcarbonyl]-, [4bS-(4ba,7a,8a3)]-, MS: 454 

Example 288 2-Phenanthreno!. 1 ,2.3,4.4a,9,1 0.1 0a-octahydro-4a-propyl-2- 

(1 -propynyl)-7-(3-pyridiny!)-, [2R-(2a,4aa,10ap)]- 
5 The tile compound of this example was prepared by procedures analogous to 

those described above in Example 16. MS: 360 (M+lT- 

Example 289 2-Phenanthreno!, 1 ,2,3,4,4a,9.10,10a-octahydro-4a-propyl-2- 

(1-propynyl)-7-(3-pyridini^)-, [2f?-(2a,4aa,10ap)]-HCi salt 
The title product of ttiis example is the HCI saft of the title product of Example 
10 288.MS:360(M+1)*. 

Example 290 Carbamic acid, [2-(4-morphoIinyl)ethyl]-, 4b-butyt- 

4b,5,6,7,8,8a,9,10-octahydro-7-hydroxy-7-(1-propynyl)-2- 
phenanthrenyl ester, [4bB-(4ba,7a,8ap)]- 
The title compound of this example was prepared by procedures analogous to 
1 5 those described above in Example 59. MS: 469 (M+1 y. 

Example 291 Carbamic acid. [2-(4-morpholinyl)ethyl]-. 4b-butyl- 

4b,5,6.7,8,8a,9,1 0-octahydro-7-hydroxy-7-(1 -propynyl)-2- 
phenanthrenyl ester, [4bf?-(4ba,7a.8ap)]-HCI salt 
The title product of this example is the HCI salt of the title product of Example 
20 290. MS:469(M+ir. 

Example 292 Carbamic acid. [2-(1 -pyrrolidinyl)6thyl]-. 4b-butyl- 

4b,5,6,7,8,8a.9,1 0-octahydro-7-hydroxy-7-(1 -propynyl)-2- 
phenanthrenyi ester, [4b/?-(4ba,7a,8aP)]- 
The title compound of this example was prepared by procedures analogous to 
25 those described above in Example 59. MS: 453 (M+1 

Example 293 2(3H)-Phenanthrenone. 7-f luoro-4,4a,9. 1 0-tetrahydro-4a- 

(phenylmethyl)-, (S)-. NMR (400 MHz. CDCI3) 5 5.99 (s, 
1H). 6.88-6.93 (m.lH). 
The title compound of this example was prepared by procedures analogous to 
30 those described above in Example 1 . 

Example 294 Cartjamic acid, [2-(dimeftytamino)ethyll-, 4b-butyJ- 

4b,5,6.7,8,8a,9.10-octahydro-7-hydroxy-7-(1-propynyl)-2- 
phenanthrenyl ester, [4bff-(4ba,7a,8a3)]- 
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The titie compound of this example was prepared by procedures analogous to 
those described above In Example 59. MS: 427 (M+1 
Examples 295-296 

The tt^e compounds of Examples 295-296 were prepared by procedures 
5 analogous to those described above in Example 1 6. 

Example 295 2-Phenanthrenol, 1 ,2,3,4,4a.9,1 0,1 0a-octahydro-7-(5-methyl- 

1 W-1 ,2,4-triazo!-3-yi)-4a-(pheny!methyI)-2-(1 -propynyl)-, [2B- 
(2a,4aa,1 Oap)]- and 2-Phenanthrenol, 1 ,2,3,4,4a,9.1 0,1 Oa- 
octahydro-7-(5-methyH H-1 ,2.4-triazoI-3-yl)-4a-(phenyImethyl)- 
1 0 2-propyl-, [2R-(2a,4aa,1 Oap))-, MS: 41 3 (M+2r 

Example 295 2-Phenanthrenecarbonitrile, 4b,5.6,7,8,8a,9,1 0-octahydro-7- 

hydroxy-4b-propyl-7-(1 -propynyl)-, [4bf?-(4ba,7a,8aP)]-, MS: 
290 (M-17)*. 

Example 297 2-Phenanthrenol, 4a-butyl-1 ,2,3,4,4a,9,10,10a-octahydro-2-(1- 

1 5 propynyl)-7-(pyra2inyloxy)-, [2ff-(2a,4aa,1 OaP)]- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 74. MS: 391 (Mf 1 
Examples 298-299 

The title compounds of Examples 298-299 were prepared by procedures 
20 analogous to those described above in Example 16. 

Example 298 2-Phenanthrenol. 4a-butyl-1 .2,3,4.4a.9.10,10a-octahydro-2-(1- 

propynyl)-7.(2-thia2olyl)-. [2fl-(2a.4aa,10aP)]-, MS: 380 
(M+1)^ 

Example 299 2-Phenanthrenol, 4a-butyl-1.2,3,4,4a,9.10.10a-octahydro-2-(1- 

25 propynyl)-7-(2-pyridinyl)-, [2fl-(2a.4aa,1 Oap)]-, MS: 3374 

(M+1)^ 

Example 300 2-Phenanthrenol, 4a-butyl-1 .2.3,4,4a,9,1 0,1 0a-octahydro-2-(1 - 

propynyl)-7-(2-pyridinyl)-. [2R-(2a.4aa,10ap)]-HCI salt 
The title product of this example is the HCI salt of the title product of Example 
30 299. MS: 3374 (M+1)*. 

Example 301 2-Phenanthrencl, 4a'*u!yl-1 ,2,3,4,4a,9,1 0,1 0a-octahydro-2-(1 - 

propynyl)-7-(2-pyrimidinyloxy)-, [2n-(2a,4aa,1 Oap)]- 
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The title compound of this example was prepared by procedures analogous to 
^ose described above in Example 74. MS: 391 (M+l^. 
Example 302 2-Phenanttirenol, 1,2.3,4.4a.9,10,10a-octahydro-4a- 

{phenyImethyl)-2-{1 -propyny!)-7-(2-thia2o!yl)-, [2R- 
5 (2a.4aa,10aP)]- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 16. MS: 414 (M+lT- 
Exam^ple 303 2-Phenanthrenol, 1 ,2,3A4a,9.10,10a-octahydro-4a- 

(phenytmettiyl)-2-(1 i)ropynyl)-7-(2-pyridinyl)-, [2B- 
1 0 (2a,4aa,1 0ap)]-HCi salt 

The title product of this example is the HCI salt of the title product of Example 
16. MS:408(M+1)*. 

Example 304 2-Phenanthrenol, 1 .2,3,4,4a,9.1 0,1 0a-octahydro-4a- 

(phenylmethyl)-2-(1 -propynyl)-7-(3-pyridinyl)-, [2R- 
15 (2a,4aa,10aP)]- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 1 6. MS: 408 (M+1 
Example 305 2-Phenanthrenol, 1 ,2,3,4,4a,9.10,10a-octahydro-4a- 

(phenylmethyl)-2-(1 -propynyl)-7-(3-pyridinyl)-, [2R- 
20 (2a.4aa.10ap)]-HCIsalt 

The title product of this example is the HCI salt of the title product of Example 
304. MS: 408 (M+1 r. 

Example 306 2-Phenanthrenol, 4a-butyl-1 ,2,3,4,4a,9,1 0.1 0a-octahydro-2-(1 - 

propynyl)-7-(pyrazinylmethoxy)-, [2f?-(2a.4aa,1 OaP)]- 
25 The title compound of this example was prepared by procedures analogous to 

those described above in Example 76. MS: 405 (M+1)^ 

Example 307 2-Phenanthrenol, 4a-butyl-1.2,3,4,4a.9,10,10a-octahydro-2-(1- 

propynyl)-7-(pyrazinylmethoxy)-, [2/7-(2a,4aa,10ap)]-HCI salt 
The title product of this example is the HCI salt of the title product of Example 
30 306. MS: 405 (M+1)*. 

Example 308 4H-Benzo[alquinc!!z:n-4-one. 1 ,2,3,6,7,1 1 b-h8xahydro-9- 

hydroxy-1 1 b-(phenylmethyl)-3-prq>yl- 
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The titia a:impound of this example was prepared by procedures analogous to 
those described above in Example 40. MS: 350 (M+1 y. 
Examples 309-311 

The tite compounds of Examples 309-31 1 were prepared by procedures 
5 analogous to those described above Ir^ Example 1 5. 

Example 309 2-PhenantfirenecarbonitriIe, 4b-butyl-4b,5i6,7,8>8a,9,1 0- 

octahydro-7-hydroxy-7-(1-propynyl)-, [4b/?-(4ba,7a,8ap)l-, MS: 
322 (M+l)*. 

Example 31 0 2-Phenanttirenecarbonitri!e, 4b,5,6,7.8.8a,9. 1 0-octahydro-7-(2- 

1 0 propenyloxy)-4b-propyl-7-(1 -propynyl)-, t4bf?-(4ba,7a,8ap)l-, 

NMR (400 MHz, CD3OD) 5 5.88-5.97 (m, 1 H) 
Example 31 1 Acetic acid, [[7-cyano-1 ,2.3,4.4a,9,10,10a-octahydro-4a- 

propyl-2-(1-propynyl)-2-phenanthrenyl]oxy]-, ethyl ester, [2/7- 
(2a,4aa,10aP)]-, 'H NMR (400 MHz, CD3OD) 8 4.25 (s, 1 H). 
15 Example 312 2-Phenanthrenol, 1.2,3,4,4a,9,10,10a-octahydro-4a- 

(phenylmethyl)-2-propyl-7-(4-pyridinylmethoxy)-, [2fl- 
(2a.4aa,10aP)]- 

The title compound was obtained as described in Example 627, below, except 
4-picolyl chloride hydrochloride was used instead of 2-picolyl chloride hydrochloride. 
20 Mass: 442 (M+ir 

Example 31 3 2-Phenanthrenecari3onitrile, 4b,5,6,7,8,8a,9,1 0-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-propyl-. [4bS-(4ba,7a,8ap)]-. ^H 
NMR (400 MHz. CD3OD) 5 0.88 (t. 3H, J = 7.3). 6.43 (d. 1 H, J 
= 8.3) 

25 The title compound of this example was prepared by procedures analogous to 

those described above in Example 15. 

Example 314 2-Phenanthrenol. 7-(5-hexenyloxy)-1 .2,3,4.4a.9,1 0,1 Oa- 

octahydro-4a-(phenylmethyl)-2-propyl-. [2R-(2a,4aa,1 OaP)]- 
The title compound of this example was prepared by procedures analogous to 
30 those described above in Example 63. MS: 41 5 (M-1 7)^. 

Example 31 5 2-Phenanthrenol, 7-[(4-ethsnyIphenyi)methoxy]- 

1 ,2,3,4,4a,9, 1 0, 1 0a-cctahydro-4a-(phenylmethyl)-2-propyl-, 
(4aS,10af1)- 
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The title compound of this example vvas prepared by procedures artalogous to 
those described above in Example 39. MS: 449 (M-17)^ 

Example 31 6 2-Phenanthrenecarboxamjde, 4b,5,6,7.8.8a,9,1 0-octahydro-7- 

hydroxy-AK&-nriethy!-2-pyridinyl)-4b-(phenylmethyl)-7-propyl-, 
S [4bS-(4ba.7a.8aP)]- 

The title compound of this e^^mnple was prepared by procedures analogous to 
ftose described siwve fn E)^mple 244. MS: 469 (M+l )*. 

Example 31 7 2-Phenanthrenecarboxamide, 4b,5,6,7,8,8a,9,1 0-octahydro-7- 

hydroxy-AA^(6-methyl-2-pyridin^)-4b-(phenyImethyl)-7-propyl-, 
1 0 [4bS-(4ba,7a.8a0)]-Ha salt 

The title product of this example is the HCI salt of the title proiuct of Example 
316. MS:534(M+1)*, 

Example 31 8 2-Phenanthrenol, 7-[[5-(2,6-dimethyl-4-morpholinyl)pentyl]oxy]- 

1 ,2,3,4,4a,9,1 0,1 0a-octahydro-4a-(phenylmethyl)-2-propyl- 
15 ,[2R-(2a.4aa.10aP)]. 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 12. MS: 469 (M-fl)^ 
Examples 319-320 

The title compounds of Examples 319-320 were prepared by procedures 
20 analogous to those described above in Example 1 36. 

Example 31 9 2.7-Phenanthrenedio!, 2-(4-fluorophenyl)-1 ,2.3,4.4a.9,1 0,1 Oa- 

octahydro-4a-{phenylmethyl)-. (4aS,10afl)-. MS: 385 (M-l?)*. 
Example 320 2,7-Phenanthrenediol, 2-(4-fluorophenyl)-1 ,2.3,4,4a.9.1 0,1 Oa- 

octahydro^-(phenylm6thyl)-, (4aS,10aR)-, MS: 385 (M-17r. 
25 Example 321 2-Phenanthrenol, 4b,5,6.7,8.8a,9,1 0-octahydro-7-phenyl-4b- 

(phenylmethyt)-,(4b5,8a^-, NMR (400 MHz, CDCIa) S 6.58- 
6.63 (m 2H) 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 10. 
30 Examples 322-323 

The tit^e compounds of Example 3^-323 were prepared by pro^dures 
analogous to those described above in Example 12. 



wo 00/56522 



-178- 



PCT/IBOO/00366 



2-Phenanthreno!, 1 ,2,3,4,4a.9.10,10a-octahydro4a- 
(phenyIm8thyl)-7-[[5-(1 -piperidinyl)pentyI]oxy|-2-propy!-, [2fl- 
(2a.4aa,10aP)]-, MS: 504 (M+l)*. 
2-Ph8nanthreno!, 1 .2,3,4.4a,9,10,10a-octahydr<>^- 
(pheny!methyi)-2-propyl-7-[[5-(1 -pyrrolidinyl)pentyI]oxy]-, [2f?- 
(2a.4aa.10a3)]-. MS: 490 (M+l)*. 

2-Phenanthrenecarboxamide. 4b,5,6,7,8,8a.9,1 0-octahydro-7- 
hydroxy-A>-[(6-me%!-2-pyridinyl)m8thyl]-4b-(phenyIrn8thyl)-7- 
propyl-, [4bS-(4ba,7a,8aP)]- 
1 0 The title (X)mpound of this example was prepared by procedures analogous to 

those described below in Example 332. MS: 483 (M-17r. 

Example 325 2-PhenanthrenecarboxamIde, 4b,5,6,7.8,8a,9.1 0-octahydro-7- 

hydroxy-/V-[(6-methyl-2-pyridlnyl)meth^]-4b-(phenyImethyl)-7- 
propyl-. [4bS-(4ba.7a,8aP)]- HCI salt 
1 5 The title compound of this example is the HCI salt of the title compound of 

Example 324. MS: 483 (M-17)*. 

Example 326 2-Phenanthrenecarboxamide, 7-(4,6-dim8thyI-2-pyridinyl)- 

4b,5,6.7,8.8a,9. 1 0-octahydro-7^ydroxy-4b-(phenylmethyl)-7- 
propyl-, [4bS-(4ba,7a.8aP)]- 
20 The title compound of this example was prepared by procedures analogous to 

those described below in Example 332. MS: 483 {M-17)*. 
Example 327 2-Phenanthrenecarboxamide. /V-(4,6-dimethyl-2-pyridinyl)- 

4b,5,6,7,8,8a.9, 1 0-octahydro-7-hydroxy-4b-(phenylmethyl)-7- 
propyl-. [4bS-(4ba.7a,8aP)l- HCI salt 
25 The title compound of this example is the HCI salt of the title compound of 

Example 326. MS:483(M-17)*. 
Examples 328-331 

The title compounds of Examples 328-331 were prepared by procedures 
analogous to those described below in Example 332. 
30 Example 328 2-Phenanthrenecart3oxamide. 7-(4.6-dimethyl-2-pyridinyl)- 

4b,5,6.7.8,8a,9,10-octahydro-7-hydroxy-4b-{ph8ny!mathyl)-7- 
(1-propynyl)-, [4bS-(4ba,7a,8aP)]-. MS: 479 (M+1)*. 



Example 322 



Example 323 
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Example 324 
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2-Phenanthrenecarboxannide, 4b,5.6,7.8,8a.9,1 0-octahydro-T- 
hyd^oxy-A^(6-methy!-2-pyridinyl)-4b-(phenyIm8thyl)-7-(1- 
propyny!)-. [4bS-(4ba,7ot.8ap)l-. MS: 465 (M+1)\ 
2-Phenantt:renecarboxamide, 4b,5,6,7p8,8a,9,10-octahydro-7- 
hydroxy-API(6-methyl-2-pyridinyl)rnethy!]-4b-{phenylmethy!)-7- 
(1-propynyi)-. [4bS(4ba,7a,8ap)]-, MS: 479 (M+1)*. 
2-Ph8nanflirenecart30xamid8, 4b,5,6.7,8,8a,9,1 (H)ctahydro-7- 
hydroxy-/\^[(6-metti^-3-pyridinyl)methyI]-4b-(phenyIm8thyl)-7- 
(1-propynyl)-, [4bS-{4ba,7a,8ap)]-, MS: 479 (M+l)*. 
2-Phenanthrenecarboxamid8, 4b»5»6,7,8,8a,9.1 0-octahydro-7- 
hydroxy-A^[(2-m8thyl-3-pyridinyl)m8thyl]-4b-(ph8nylm8thyl)-7- 
(1-propynyl)-, [4bS-(4ba.7a.8aP)]- 
To a stirring solution of 250 mg of 2-methyl-3-aminomethylpyridin8 in 5 mL of 
dichloromethane at 0 undar N2 was addad 1 .02 mL of 2.0 M trimethylaluminum in 
1 5 toluene. The mixture was stirred at 0 for 20 min. then at RT for 1 h. To this 
mixture was added 100 mg of the title compound of Example 14 in 5 mL of 
dichloromethane. The mixture was heated to reflux overnight. To the reaction 
mixture was added 1 N HCI dropwise until the aqueous layer was approximately pH 
4. The resultant mixture was extracted with EtOAc, dried over Na2S04> filtered, and 
20 concentrated to dryness. Purification by flash chromatography over SiOa using 90% 
EtOAc in hexanes as the eluant afforded 99 mg (80 %) of the title product of this 
example as a white solid. MS: 479 (M+1)*. 
Examples 333-336 

The compounds of Examples 333-336 were prepared by procedures 
25 analogous to those described atK)ve in Example 244. 

Example 333 2-Phenanthrenecarboxamide. N-(4.6-dimethyl-2-pyrimidinyl)- 

4b.5,6.7.8,8a.9. 1 0-octahydro-7-hydroxy-4b-(phenylmethyl)-7- 
(1-propynyl)-, [4bS"(4ba.7a.8ap)]-, MS: 480 (M+1)*. 
Example 334 2-Phenanthrenecarboxamide, 4b,5,6,7,8,8a,9, 1 0-octahydro-7- 

30 hydroxy-/V^(4-methyl-2-pyrimidinyl)-4b-{phenyImethyl)-7-( 1 - 

propynyl)-, [4bS-(4ba.7(x,8ap)]-, MS: 466 (M+l)*. 



Example 329 



Example 330 
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Example 335 2-Phenanthrenecarboxamide, A?-(2.6-dim8thyM-pyrimidinyl)- 

4b.5,6,7,8,8a,9. 1 0-octahydro-7-hydroxy-4b-(phenyImethyI)-7- 
(1-propynyi)-. [4bS-(4ba,7a.8aP)]-. MS: 480 (M+l)*. 

ExampiS 338 2,7-Ph8nanttiren8diol, 1 ,2,3,4,4a,9,1 0,1 Oa-octahydro-4a- 

5 {phenyIm8thyl)-2-(1 -propenyl)-, [2f?-[2a,2(£),4aa,1 Oa&3-, MS: 

347(M-ir. 

Example ^7 2-Phenanthrenecarboxamide, 4b,5,6,7,8,8a,9,1 0-<Krtahydro-7- 

hydroxy-A^[(2-methyI-3-pyridinyl)methyI]-4b-(phenyIm8thyl)-7- 
(l-propynj^)-, [4bS-(4bcx.7a,8aP)]- 
1 0 The tit!e compound of this example was prepared by procedures analogous to 

those described above in Example 332. MS: 479 (M+l)^. 

Example 338 2-Phenanthrenecarboxamide, 4b,5,6,7.8.8a,9,1 0-cctahydro-7- 

hydroxy-Af-[(2-methyl-3-pyrldinyl)methyl]-4b-(phenylmethyl)-7- 
propyl-, [4bS-(4ba.7a,8ap)]- 

15 To a stirring solution of 232 mg of 2-methyl-3-aminomethylpyridine in 1 0 mL 

of dichloromethane at 0 ""C under was added 0.95 mL of 2.0 M trimethylaluminum 
•in toluene. The mixture was stirred at 0 for 20 min. then at RT for 1 h. To this 
mixture was added 300 mg of 2-ph8nanthrenecarboxylic acid, 4b.5,6,7,8.8a,9,10- 
octahydro-7-hydroxy-4b-(phenylmethyl)-7-(1 -propyl)-, methyl ester, [4bS- 

20 (4ba,7a.8aP)]- in 1 0 mL of dichloromethane. The mixture was heated to reflux 
overnight To the reaction mixture was added 1 N HCI dropwise until the aqueous 
layer was approximately pH 4. The resultant mixture was extracted with EtOAc, dried 
over Na2S04. filtered, and concentrated to dryness. Purification by flash 
chromatography over SiOa using 10 % isopropanol and 1 % acetone in hexanes to 30 

25 % isopropanol and 5 % acetone in hexanes as the gradient eluant afforded 303 mg 
(80 %) of the title product of this example as a white solid. NMR (400 MHz, CDCI3) 
8 2.56 (s. 2H), MS: 483 (M+1 )^ 

Example 339 2-Phenanthrenecarboxamide, 4b,5.6,7,8,8a,9, 1 0-octahydro-7- 

hydroxy-A/-[(2-methyl-3-pyridinyl)methyl]-4b-(phenylmethyl)-7- 
30 propyl-. [4bS-(4ba,7a.8aP)]-HCI salt 

The title product of Ms example is the KCI salt of the product of Example 
338. NMR (400 MHz, CD3OD) 8 2.56 (s, 2H), MS: 483 (M+l)*. 
Examples 340-342 
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The title compounds of Examples 340-342 were prepared by procedures 
analogous to ttiose described above in Example 338. 
Example 340 2-Phenanthrenecarboxamtde, /V-[(2-<*Ioro-6-me%!-4- 

pyndinyl)methyl]-4b,5,6,7,8.8a,9,10-octahydro-7-hydroxy-4b- 
5 (pheny!methyl)-7-propyI-.[4bS-(4btx.7a.8aP)]-, MS: 51 7 (M). 

Example 341 2-Phenanthrenecarboxamide, 4b,5,6,7,8,8a,9,1 0-octahydro-7- 

hydroxy-A^[(2-mettiyI-4-pyridinyl)methyl]-4b-(phenyImethyl)-7- 
propyl-. [4bS-(4ba,7a.8aP)]-, MS: 483 (M+1)\ 
Example 342 2-Phenanthrenecarboxam!de, 4b,5,6.7,8,8a,9,1 0-octahydro-7- 

1 0 hydroxy-4b-{pheny!methyl)-7-propyl-Af-(2^yridiny!methyl)-, 

[4bS-(4baJa.8ap)h MS: 469 (M+l)*". 
Example 343 2-Phenanthrenecarboxamide, 4b,5,6,7,8,8a,9, 1 0-octahydro-7- 

hydroxy-4b-(phen^methyl)-7-propyl-A^{2-pyridinylmethyl)-, 
[4bS-(4ba Ja8aP)]-HCI salt 
1 5 The title product of this example is the HCI salt of the title product of Example 

342. MS:469(M+1)*. 
Examples 344-345 

The title compounds of Examples 344-345 were prepared by procedures 
analogous to those described above in Example 338. 
20 Example 344 2-Phenanthrenecarboxamide. 4b,5,6,7,8,8a,9, 1 0-octahydro-7- 

hydroxy-4b-{phenylmethyl)-7-propyl-W-(4-pyridinylmethyl)-, 
[4bS-(4ba,7a,8ap)]-. MS: 469 (M+l)*. 
Example 345 2-PhenanthrenecartK)xamide, 4b,5,6,7,8,8a,9.10-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-propyl-A/-{3-pyridinylmethyl)-. 
25 [4bS-(4ba,7a.8ap)]-. MS: 469 (M+1 

Examples 346-347 

The tide compounds of Examples 346-347 were prepared by procedures 
analogous to those described above in Example 9. 

Example 346 2,7-Phenanthrenediol, 1,2,3,4,4a.9.10,10a-octahydro-2-(4- 

30 methyl-1-pentynyl)-4a-(phenylmethyl)-, [2/?-(2a,4aa,10ap)]-, 

MS: 371 (M.17)^ 
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Example 347 27-Phenanthrenediol, 1 ,2,3.4,4a.9,10,10a-(^ahydro-2-(3- 

methyl-1 -butynyl)-4a-(ph0nylm8thyl)-, [2R-(2a,4aa,1 OaP)J-, 
MS:357(M-17r. 

Example 348 2,7-Ph8nanthrenedio!. 1 ,2,3,4,4a.9,1 0,1 0a-cctahydro-4a- 

5 (phenyIm8thyl)-2-(3,3,3-trifiuoropropyl)-. [2S(2a,4aa,1 Oa?)]- 

The VXle compound of this example was prepared by procedures analogous to 
those described above in Example 10. MS: 487 (M-17)*. 
Examples 349-350 

The title compounds of Exmnples 349-350 were prepared by procedures 
1 0 analogous to those described above in Example 338. 

Example 349 2-Phenanthrenecarboxamide. 4b,5,6.7,8,8a,9,1 0-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-propyl-N-pyra2inyl-, [4bS- 
(4ba,7a,8ap)]-, MS: 456 (M+1)*. 
Example 350 2-Phenanthrenecarboxamide, 4b,5,6,7,8,8a.9, 1 0-octahydro-7- 

1 5 hydroxy-4b-(phenylmethyl)-7-propyl- W-2-pyridinyl-, [4bS- 

(4ba,7a,8ap)]-. 'H NMR {400 MHz, CDaOD) 8 7.22 (d, 1 H. J = 
1). 

Examples 351-353 

The title compounds of Examples 351 -353 were prepared by proc^ures 
20 analogous to those described above in Example 10. 

Example 351 2,7-Phenanthrenediol, 1 .2.3.4»4a,9.10,10a-octahydro-2-(2- 

methyipropyl)-4a-(phenylmethyl)-, [2ff-(2a,4a3,10aa)]-, MS: 
347 (M-17r. 

Example 352 2,7-Phenanthrenediol, 1 ,2,3.4,4a,9,1 0.1 0a-octahydro-2-(2- 

25 methylpropyl)-4a-(phenylmethyl)-, [2R-(2a,4aa,10aP)]-, MS: 

347(M-17)*. 

Example 353 2,7-Phenanthrenedlol, 1 .2,3,4.4a,9,10,10a-octahydro-2-{3- 

methylbutyl)-4a-(phenylmethyl)-, [2R-(2a,4aa.10ap)]-, MS: 361 
(M-17r. 

30 Examples 354-355 

The titie compounds of Examples 354-355 were prepared by procedures 
analogous to those described above in Example 74. 
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2-Phenanthreno!, 1 ,2,3,4,4a,9.1 0, 1 0a-cctahycIro-2-(3-methyi- 
1 -butynyl)-4a-(phenylm6thyi)-7-(3-pyridinylmethoxy)-, [ZR- 
(2a.4aa,10ap)]-, MS: 448 (M-l?)*. 
2-Ph8nanthrenc!, 1 ,2,3,4,4a,9J0,10a-octahydro-4a- 
{phenyIm8%l)-7-<3-pyridinyIm8tiio)(y)-2-(3.3,3-trifluoroprop^^^ 
[2S-(2a,4aa,10aP)I-. MS: 496 {M+^)\ 
4H-B8nzo[alquinoI!zin-4-one, 1 ,2,3,6,7,1 1b-hexahydro-9- 
hydroxy-3-(hydroxym0thyl)-1 1b-(ph8nytmethyI)-3-propyI-, (3S- 
ds)-, NMR (400 MHz, CD3OD) 6 4.53 (dm. 1 H, J = 13). 
1 0 The tit!e (impound of this example was prepared by procedures analc^ous to 

those described above in Example 42. 
Examples 357-358 

The title compounds of Examples 357-358 were prepared by procedures 
analogous to those described above in Example 9. 
1 5 Example 357 2-Phenanthreneacetonitrile, 1 ,2,3.4,4a,9,1 0.1 Oa-octahydro- 

2,7-dihydroxy-4a-(phenylmethyl)-. (4aS,10aR)-, MS: 346 (M- 

ir 

Example 358 2-Phenanthreneacetonitrile, 1 ,2.3.4,4a.9.1 0.1 Oa-octahydro- 

2.7-dihydroxy-4a-(phenylmethyl)-, (4aS.10afl)-. MS: 346 (M- 
20 1)*. 
Examples 359-360 

The title compounds of Examples 359-360 were prepared by procedures 
analogous to those described above in Example 136. 
Example 359 2,7-Phenanthrenediol, 2-cyclopentyl-1 ,2,3,4,4a,9,1 0,1 Oa- 

25 octahydro-4a-(phenylmethyl)-, (4aS,10afl)-, MS: 359 (M-1 7)*. 

Example 360 2,7-Phenanthrenediol, 2-cyclohexyl-1 ,2,3,4,4a,9,1 0,1 Oa- 

octahydro-4a-(phenyimethyl)-, (4aS,10aR)-, MS: 389 (M-1)\ 

Examples 361-363 

The title compounds of Examples 361 -363 were prepared by procedures 
30 analogous to those described above in Example 332. 

Example 361 2-Phenanthrene^ftoxam:de, 4b,5.6,7,8,8a,9,10-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-propyl-AM-pyridinyl-, I4bS- 
(4ba,7a,8aP)].. MS: 455 (M+l)*. 



Example 354 



Example 3K 

5 

Example 356 
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Example 3GZ 2-Ph8nanthren8carbo)^mid8, Af-(2,6-dlchIoro-4-pyridinyi)- 

4b.5,6,7,8.8a,9. 1 0-octahydro-7-hydroxy-4b-(pheny!m8thyl)-7- 
propy!-. I4bS-(4ba,7a,8ap)]-. MS: 523 (M). 

Example 3^ 2-Phenanthrenecarboxamide, 4b,5,6,7,8,8a,9,1 0-octahydro-7- 

5 hydroxy-4b-(phenylmethyl)-7-propyI-A^-3-pyndinyl-, [4bS- 

(4ba.7a,8aP)]-, MS: 455 (M+1 )*. 

Examples 364-365 

The title compounds of Examples 364-365 were prepared by procedures 
analogous to tiiose described above in Example 76. 
10 Example 364 2-Phenanthrenol, 1 ,2,3,4,4a.9.10,10a-octahydro-2-(2- 

methylpropyl)-4a-(phenylmethyl)-7-(3-pyridinyimethoxy)-, [2S- 
(2a,4aa.10ap)]-, MS: 456 (M+1 
Example 365 2-Phenanthrenol, 1 ,2,3,4,4a,9.10,10a-octahydro-2-(3- 

methylbutyl)-4a-(phenylmethyl)-7-(3-pyridinylmethoxy)-, [2R' 
15 (2a.4aa,10ap)K MS: 370 (M+l)*. 

Examples 366-368 

The title compounds of Examples 366-368 were prepared by procedures 
analogous to those described above in Example 10. 

Example 366 2,7-Phenanthrenediol. 1 ,2.3.4.4a.9.1 0,1 0a-octahydro-2-(4- 

20 methylpentyl)-4a-(phenylmethyl)-, [2R-(2a.4aa,10aP)]-. MS: 

391 (M-ir. 

Example 367 2,7-Phenanthrenediol, 1 ,2,3,4,4a,9,1 0,1 0a-octahydro-2-{4- 

methylpentyl)-4a-(phenylmethyl)-, [2S-(2a.4aP,10aa)]-. MS: 
391 (M-1)\ 

25 Example 368 2,7-Phenanthrenediol, 1 ,2,3,4,4a,9,1 0,1 Oa-octahydro-2-(3- 

hydroxy-3-methylbutyl)-4a-(phenylmethyl)-. [2S- 
(2a,4aa,10ap)]-. MS: 393 (M-l)*. 

Examples 369-370 

The title compounds of Examples 369-370 were prepared by procedures 
' 30 analogous to those described above in Example 76. 

Example 369 2-Phenanthrenepropanol, 1 ,2,3,4,4a,9,10,10a-octahydro-2- 

hydroxy-a,a<limethyl-4a-(phenylmethyl)-7-(3- 
pyridinylmethoxy)-, [2S-(2a,4aa,10aP)]-, MS: 486 (M+l)*. 
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Example 370 2-Phenanthreno!, 1 .2,3,4.4a.9,10,10a-cKjmhydro-2-(4- 

methyIpentyl)-4a-(phenyImetfiyi)-7-(3-pyridiny;methoxy)-. |2H- 
(2a.4aa,10aP)]-, MS: 484 (M+l^. 

E)KimpIes371-372 

5 The title impounds of Example 371 -372 were prepared by procedures 

analogous to those described aboste in Example 9. 
Example 371 2,7-Phenantt^renedio!, 2-((yc!opropylmethyl)- 

1 ,2.3,4,4a,9,10,10a-octahydro-4a-(phenylmethyi)-» [25- 
(2a,4aa,10aP)]-. MS: 363 (M+l)*. 
10 Example 372 2,7-Phenanthrenediol. 2-(cyc!opropy!meth^)- 

1 ,2.3,4,4a,9,1 0,1 0a-octahydro-4a-(phenylmethyl)-, [2R- 
(2a,4aP,10aa)]-. MS: 363 (M+lf. 
Example 373 2,7-Phenanthrenediol, 1 ,2.3.4,4a,9,10,10a-octahydro-2-(3- 

hydroxypropyl)-4a-(phenylmethyl)-» (4a5,1 Oafl)- 
1 5 The title compound of this example was prepared by procedures analogous to 

those described above in Example 10. MS: 365 (M-1 )*. 
Examples 374-375 

The title com(X)unds of Examples 374-375 were prepared by procedures 
analogous to those described above in Example 9. 
20 Example 374 2.7-Phenanthrenediol. 2-(3,3-dimethyl-1 -butynyl)- 

1 .2,3.4,4a,9,10,10a-octahydro-4a-{phenylmethyl)-. [2R- 
(2a,4aa.10ap)]-, MS: 387 (M-1)*. 
Example 375 2.7-Phenanthrenediol. 2-(3.3-dimethyM -butynyl)- 

1 .2,3,4,4a,9,10,10a-octahydro-4a-(phenylmethyl)-, [2S- 
25 (2a,4aP.10aa)]-. MS: 387 (M-l)*. 

Example 376 2-Phenanthrenol. 2-(cycIopropylethynyl)-1 ,2,3.4,4a.9, 1 0, 1 0a- 

oclahydro-4a-(phenyImethyl)-7-(3-pyridinylmethoxy)-, [ZR- 
(2a.4aa.10aP)]- 

The title compound of this example was prepared by procedures analogous to 
30 those described above in Example 76. MS: 464 (M+1 y. 

Exampie 377 2,7-Phenanthrenedio3, 2-(2-^dopropy!sthyi)- 

1 ,2,3.4,4a,9,10,10a-octahydro-4a-(phenylmethyl)-, [2R- 
(2a,4aa,10aP)]- 
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The title compound of this example was prepared by procedures ar^aiogous to 
tiiose described above in Example 10. MS: 361 (M-17)*. 
Examples 378-379 

The title impounds of Examples 378-379 were prepared by procedures 
5 analogous to tiiose described above in Example 76. 

Example 378 2-PhenanttirCTol, 2-(3,3-dimettiyl-1 -butynyl)- 

1 ,2,3,4,4a,9,1 0,1 Oa-octahydro-4a-(phenyImethyl)-7-(3- 
pyridinylmethoxy)-, [2«-(2a,4aa.10aP)]-. 'H NMR (400 MHz. 
CD30D)88.61(s. 1H). 
10 Example 379 2-Phenanthrenepropanol, 1,2,3,4,4a,9,10,10a-octeihydro-2- 

hydroxy-4a-(phenylmethyl)-7-(3-pyridinylmethoxy)-, [2S- 
(2a,4aa,1 Oap)]-, MS: 458 (M+1 )*. 

Examples 380-381 

The title compourKis of Examples 380-381 were prepared by procedures 
1 5 analogous to those described above in Example 9. 

Example 380 2,7-Phenanthrenediol, 1 ,2,3.4.4a.9,10,10a-octahydro-2- 

(phenylethynyl)-4a-(phenylmethyl)-, [2ff-(2a,4aa,10ap)]-, MS: 
407 (M-l)*. 

Example 381 2J-Phenanthrenediol, 1 ,2.3,4,4a,9,10,10a-octahydro-2- 

20 (phenylethynyl)-4a-(phenylmethyl)-, [2S-(2a.4ap,10aa)]-. MS: 

407 (M-l)*. 

Example 382 2,7-Phenanthrenediol, 2-(3,3-dimethylbutyl)- 

1 ,2,3,4.4a,9.10.10a-octahydro-4a-(phenylmethyl)-, (2/?- 
(2a,4aa,10aP)]- 

25 The title compound of this example was prepared by procedures analogous to 

those described above in Example 10. MS: 391 (M-1)^. 

Example 383 2-Phenanthrenol, 2-(2-cyclopropylethyl)-1 ,2,3,4,4a,9,1 0,1 Oa- 

octahydro-4a-(phenylmethyl)-7-(3-pyridinylmethoxy)-, [2R- 
(2a,4aa,10aP)]- 

30 The title compound of this example v^s prepared by procedures analogous to 

those described above in Example 76. MS: 450 (M-17f . 

Example 384 2(3H)-Phenanthrenone, 4.4a.9,1 0-tetrahydro-7-hydroxy-4a-[(4- 

hydroxyphenyl)methyl]-, (S)- 
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The ^le (impound of this example was prepared by procedures analogous to 
those described above in Example 3. Mass: 321 (M+lf. 
Example 385 (3H)-Phenanthrenone, 4,4a,9,10-tetrahydro-4a-[(4- 

hydrox^henyi)mettiyi]-7-m0thoxy-, (S)- 
5 The t!t!e compound of this example was prepared by procedures analogous to 

those described above in Example 1. Mass: 335 (M+l)^. 
Examples 386-387 

The title com|X)unds of E)@mples 386-387 were prepared by procedures 
analt^ous to those described above in Example 6. 
1 0 Example 386 2(1 H)-Phenanthrenone. 3,4,4a.9. 1 0,1 Oa-he»hydro-7-hydroxy- 

4a-[(4-hydroxyphenyl)methyl]-, (4aS)-, Mass:321 (M-1)*. 
Example 387 2(1 H)-Phenanthrenone. 3,4,4a,9,10,10a-hexahydro-4a-[(4- 

hydroxyphenyl)methyl]-7-methoxy-, (4aS)-, Mass:335 (M-1)*. 
Example 388 2.7-Phenanthrenediol, 2-(chloroethynyl)-2.3,4,4a,9.1 0- 

1 5 hexahydro-4a-[(4-hydroxyphenyl)methyl]-, (2ff-c/s)- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 8. Mass: 363 (M-17)*. 
Example 389 2,7-Phenanthrenediol, 1 ,2,3,4,4a,9,1 0.10aoctahydro-4a-[(4- 

hydroxyphenyl)methyl]-, (4aS)- 
20 The title compound of this example was prepared by procedures analogous to 

those described above in Example 6. Mass: 325 (M+1}^ 
Examples 390-391 

The title compounds of Examples 390-391 were prepared by procedures 
analogous to those described above in Example 8. 
25 Example 390 2-Phenanthrenol, 2-(chloroethynyl)-1 ,2,3»4,4a,9,1 0, 1 0a- 

octahydro-4a-[(4-hydroxyphenyl)methyl]-7-methoxy-, Mass: 
397 (M+1)*. 

Example 391 2-Phenanthrenol, 2-(chloroethynyl)-1 ,2.3,4,4a,9.1 0. 1 0a- 

octahydro-4a-[(4-hydroxyphenyl)methyl]-7-methoxy-, Mass: 
30 397 (M+1)*. 

Examples 392-393 

The title compounds of Examples 392-393 were prepared by procedures 
analogous to those described above in Example 10. 
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Example 392 2,7-Phenanthren8dio!, 1 .2.3,4,4a,9.1 0,1 0a-octahydro-4a-[(4- 

hydroxyphenyi)methyI]-2-propyI-. (4aS)-, Mass: 366 (M). 384 

(M+iar. 

Exampfe 393 2,7-Phenanthreneciiol, 1 ,2,3,4.4a,9, 1 0,1 Oa-octahydro-4a-[(4- 

hydroxyphenyl)nnethyI]-2-prop^-, (4aS)-, Mass: 366 (M), 384 
(M+18r. 

Examples 394-406 

The title compounds of Examples 394-408 were prepared by procedures 
analogous to those described above in Example 77. 



10 Example 394 



Example 395 



15 Example 396 



Example 397 



20 Example 398 



Example 399 



Example 400 



Example 401 



Example 402 



2(1 ^-Phenanthrenone. 3.4,4a,9,10,10a-hexahydro-7-hydroxy- 

4a-(phenylmethyl)-,oxime, (4aS)-. Mass: 322 (M+1)*. 

2(1 H)-Phenanthrenone. 3,4,4a.9,10,10a-hexahydro-7-hydroxy- 

4a-(phenylmethyl)-,0(phenylmethyl)oxlme, (4a^-, Mass: 412 

(M-fl)*. 

2(1 H)-Phenanthrenone, 3,4,4a,9,10,10a-hexahydro-7-hydroxy- 
4a-(phenylmethyl)-,0[(4-nitrophenyl)methyl]oxime, (4aS)-, 
Mass: 457 (M+l^- 

2(3H)-Phenanthrenone, 4,4a,9,1 0-tetrahydro-7-hydroxy-4a-[(4- 
hydroxyphenyl)methyl]-, O-ethyloxime, (S>, Mass: 364 (M+1)^. 
2(1 H)-Phenanthrenone, 3,4,4a,9,10.10a-hexahydro-1 ,7,10a- 
trihydroxy-4a-[(4-hydroxyphenyl)methyl]-, Oethyloxime, Mass: 
398(M+ir. 

2(1 H)-Phenanthrenone, 3,4,4a.9,10,10a-hexahydro-1 ,7.10a- 
trlhydroxy-4a-[(4-hydroxyphenyl)methyl]-, Oeth^oxlme, Mass: 
398 (M+1)*. 

Benzoic acid, [3,4,4a,9,10,10a-hexahydro-7-hydroxy-4a-[(4- 
hydroxyphenyl)methyl]-2(1H)-phenanthrenylidene]hydrazide, 
(4aS-frans)-, Mass: 441 (M+l)*. 

2(1 H)-Phenanthrenone. 3,4.4a,9,10,10a-hexahydro-7-hydroxy- 
4a-[(4-hydroxyphenyl)methyl]-, O-2-propenyloxime, (4aS- 

tan$y, Mass: 378 (M+1)*. 

Acetic acid, [p,4,4a.9,10,10a-hexahydro-7-hydroxy-4a-[(4- 
hydroxyphenyl)methyl]-2(1H)-phenanthrenylidene]amino]oxy]-, 
(4aS-fran5)-. Mass: 396 (M+1)^ 
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Example 403 Hydrazinecarboxylic acid, [3,4,4a.9,1 0,1 Ga-hexahydfO-7- 

hydro)cy-4a-[(4-hydroxyphenyl)m8thyI]-2(1H)- 
phenanthren^idene]-, ethyl ester,(4aS-f/ans)-, Mass: 409 

Example 404 Acetic acid, {[[3,4,4a,9,10,10a-hexahydro-7-hydroxy-4a-[(4- 

hydroxyph8nyl)meftyl]-2(1H)-phenanthreny!idene]amino]oxy]-, 
me^yl ester, (4aS-fians)-, Mass: 410 (M+1)*, 

Example 405 2(3H)-Phenanthrenone. 4,4a,9 J 0-tetrahydro-7-hydroxy-4a-[(4- 

hydroxypheny1)methyl]-, O-methyloxime, Mass: 350 (M+1)*. 

Example 406 3-Pyridinecarbox^ic add, [3,4,4a,9,10,10a-h8xahydro-7- 

hydroxy-4a-[(4-hydroxyphenyl)meth^-2(1 ^- 
phenanthreny!idene]hydrazid8,(4aS-frans)-, Mass: 442 (M+1)*. 

Example 407 Acetic acid, [4.4a.9, 1 0-tetrahydro-7-hydroxy-4a-[(4- 

hydroxyphenyl)m6thyl]-2(3H)-phenanthrenylidene]-, ethyl 
ester. [S(£)]- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 78. Mass: 391 (M+l 

Example 408 Acetic acid, cyano-, [3,4,4a,9,1 0,1 Oa-hexahydro-7-hydroxy-4a- 

[(4-hydroxyphenyl)methyl]-2(1 H)- 
phenanthrenylidene]hydrazide,(4a&f/;ans)* 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 77. Mass: 404 (M+1)^ 
Example 409 2,7-Phenanthrenediol, 4a-[(4-aminophenyl)methyl]- 

1 ,2,3.4.4a,9,1 0.1 Oa-octahydro-[2«-(2a,4aa,1 Oap))- 
The title compound of this example was prepared by procedures analogous to 
those described above In Example 6. Mass: 322 (M-1 )^ 
Examples 41 0-411 

The title compounds of Examples 410-41 1 were prepared by procedures 
analogous to those described above in Example 77. 

Example 410 Hydrazinecart>oxylic acid, [4,4a,9,10-tetrahydro-7-hydroxy-4a- 

[(4-hydroxyphsnyl)msthy!]-2(3W)-phsnanthr@ny!id8ne]-, ethyl 
ester, (S)-, Mass: 407 (M+l)^. 
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Example 41 1 2(1 HJ-Pl^snanthrenone, 4a-I(4-am!nophenyl)methyi]- 

3,4,4a.9.10.10a-hexahydro-7-hydroxy-. Oethyloxime, Mass: 
365(M+ir. 

Examples 412-413 

5 Tne title osmpounds of Examples 41 2-41 3 were prepared by prot^dures 

analogous to those described above in Example 10. 

Example 41 2 2,7-Phenanthrenediol, 1 ,2,3,4,4a,9.1 0, 1 0a-octahydro-4a-[[4- 

[(1 -methyIethyl)amino]phenyl]methyi]-2-propyl-, (4aS,1 Oa/?-, 
Mass: 408 (M+l^. 

10 Example 413 2,7-Phenanthrenediol, 1,2.3A4a.9.10,10a-octahydro-4a-[[4- 

t(1 -methyIethyl)amino]phenyl]methyl]-2-propyl-. (4aS,1 Oafl)-, 
Mass: 408 (M+1)\ 

Examples 414-415 

The title compounds of Examples 414-415 were prepare by procedures 
1 5 analogous to those described above in Example 77. 

Example 414 2(1 fO-Phenanthrenone, 3,4,4a,9,10,10a-hexahydro-7-hydroxy- 

4a-[[4-[(1 -methylethyl)amino]phenyl]methyl]-, O-ethyloxime, 
(4aS-fra/7s)-, Mass: 407 (M+1)*. 
Example 415 2(1 H)-Phenanthrenone. 3,4.4a.9,1 0,1 Oa-hexahydro-7-hydroxy- 

20 4a-[[4-[(1 -methylethyl)amino]phenyl]methyl]-, O-methyloxime. 

{AaS-transh Mass: 393 (M+1)*. 

Examples 416-418 

The title compounds of Examples 416-418 were prepared by procedures 
analogous to those described above in Example 78. 
25 Example 41 6 2-Phenanthrenol, 4b,5,6,7,8»8a,9.1 0-octahydro-4b-[(4- 

hydroxyphenyl)methylJ-7-propylidene-, (4bS.72)-, Mass: 349 
(M+1)*. 

Example 41 7 2-Phenanthrenol, 7-butylidene-4b,5,6,7,8i8a,9,1 0-octahydro- 

4b-I(4-hydroxyphenyl)methyl]-, {AbSJZh, Mass: 363 (M+1)*, 
30 Example 41 8 Acetonitrile, [3.4,4a,9p1 0,1 0a-hexahydro-7-hydroxy-4a-[(4- 

hydroxyphsnyi)msthy3>2(1 H)-phenanthr©nylidene]-, [4aS- 
(2Z,4aa,10a^)]-, Mass: 363 (M+lsr* 

Examples 419^21 
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The titie compounds of Examples 419-421 were prepared by procedures 
analogous to those described above in Example 136. 

Example 41 9 2,7-Phenanthrenediol, 1 ,2,3 A4a,9,1 0,1 0a-octahydrD-4a-24- 

[(tetrahydro-2H-pyraR-4-yi)am!no]phenylImethyiJ-2-propyI-. 
5 (4aS,10afl)-, Mass: 450 (M-t-l)*. 

Example 420 2,7-Phenanthrenedioj, 1 ,2,3,4,4a.9.10,10a-<xtehydro-4a-54- 

[(tetrahydro-2H-pyran-4-yl)aminoIphenyllmethyl]-2-propyI-, 
(4aS,10afl)-, Mass: 450 (M+1)*. 
Example 421 2,7-Phenanthrenediol, 1 ,2,3.4,4a,9,1 0,1 0a-octahydro-4a-[[4- 

10 [(1 -m8thylethyl)amino]phenyi]methyl]-2-propyl% (4aS. 1 0afl)-. 

Mass: 409 (M+lK- 

Example 422 2,7-Phenanthrenediol, 1 ,2,3.4,4a,9,1 0,1 0a-octahydro-4a-[(4- 

hydroxyphenyl)methy[]-2-(1 -hydroxypropyl)-, (4aS)- 
The title compound of this example was prepared by procedures analogous to 
1 5 those described above in Example 30. Mass: 400 (M+1 8)^. 
Examples 423-426 

The title compounds of Examples 423-426 were prepared by procedures 
analogous to those described above in Example 136. 

Example 423 2,7-Phenanthrenediol, 1 ,2,3,4,4a,9,1 0,10a-octahydro-4a-[(4- 

20 hydroxyphenyl)methyl]-2-propyl-. (4aS,10afl)-, Mass: 349 

(M+17)*. 

Example 424 2,7-Phenanthrenedid, 1 ,2,3,4,4a,9,10,10a-octahydro-4a-[(4- 

hydroxyphenyl)methyl]-2-propyl-, (4aS,10a^-, Mass: 349 
(M+17)*. 

25 Example 425 2,7-Phenanthrenediol, 1 ,2,3,4,4a,9,1 0, 1 0a-octahydro-4a-[[4- 

[[1 -(1 -methylethyl)-4-piperidinyl]amino]phenyl]methyl]-2-propyl- 
.(4aS.10afl)-. Mass: 491 (M+l)*. 
Example 426 2,7-Phenanthrenediol, 1 ,2,3,4,4a.9.1 0,1 0a-octahydro-4a-[[3- 

[(1 -methylethyl)amino]phenyl]methyl]-2-propyl-, (4aS,1 Oafl)-, 
30 Mass: 408 (M+ir. 

Example 427 2.7-Phenanthrenediol, 1 .2,3,4,4a,9,1 0,1 0a-octahydro-4a-{{4- 

hydroxyphenyl)methy!]-2-(1 -hydroxypropyl)-, (4aS,10aS)- 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 30. Mass: 382 (M). 
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Examples 428-4^ 

The title impounds of Examples 428-429 were prepared by procedures 
analogous to those described above In Example 78. 

Example 428 2-PhenanttirenoI, 7-butylidene-4b,5,6,7,8,8a.9,1 0-octahydro- 

5 4b-[(4-hydroxyphen^)methyI]-, [4bS-(4ba,7Z.8aa)]-. Mass: 363 

(M+ir. 

Example 429 2-Phenantttrenol, 4b,5,67,8,8a,9,1 0-octahydro-4b-[(4- 

hydroxyphenyl)methyl]-7-pentyIidene-, [4bS-(4ba,7Z,8aa)]-, 
Mass: 377 (M+l)*. 

1 0 Examples 430-432 

The title compounds of Examples 430-432 were prepared by procedures 
analogous to those described above in Example 77. 

Example 430 2(1 ff)-Phenanthrenone, 3,4,4a.9,1 0,1 Oa-hexahydro-7-hydroxy- 

4a-[(4-hydroxyphenyl)methyl]-, O(phenylmethyi)oxime, (4aS- 
15 c/sK Mass: 428 (M+1)*. 

Example 431 2(1 H)-Phenanthrenone, 3.4,4a,9,10.10a-hexahydro-7-hydroxy- 

4a-[(4-hydroxyphenyl)methyl]-, O-2-propenyloxime. (4aS-c/s)-, 
Mass: 378 (M+lT- 

Example 432 2(1 H)-Phenanthrenone, 3,4,4a,9,1 0. 1 0a-hexahydro-7-hydroxy- 

20 4a-[(4-hydroxyphenyl)methyl]-, Oethyloxime, {4aS-c/s)-, Mass: 

366 (M+1)*. 

Example 433 2,7-Phenanthrenediol, 4a-[(3-aminophenyl)methyl]- 

1 ,2,3,4,4a,9, 1 0, 1 0a-octahydro-2-propyl-, (4aS. 1 0aS)- 
The title compound of this example was prepared by procedures analogous to 
25 those described above in Example 1 36. Mass: 366 (M+1 )*. 
Examples 434-435 

The title compounds of Examples 434-435 were prepared by procedures 
analogous to those described above in Example 9. 

Example 434 27-Phenanthrenediol, 1 ,2,3,4.4a.9,10,10a-octahydro-4a-[(4- 

30 hydroxyphenyl)methyl]-2-[3-((tetrahydro-2/+pyran-2-yl)oxy]-1 - 

prcpyny]]-. (4aS,10a^-, Mass: 481 (M+18)*. 

Example 435 2,7-Phenanthrenediol, 1 ,2,3,4,4a,9.10,10a-octahydro-4a-[(4- 

hydroxyphenyl)methyl]- 2-[3-[(tetrahydro-2Af pyran-2-yl)oxy]-1 - 
propynyl]-, (4aS,10aS)-, Mass: 481 (M+18r- 
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Examples 43S-438 

The title compounds of Examples 436-438 were prepared by procedures 
an£dogous to those described above in Example 136. 

Example 436 2J-Phenantfirenediol, 2-buty!-1 ,2,3,4,4a.9,1 0,1 Oa-oclahydro- 

5 4a-((4-hydroxyphenyl)mettiyI]-, (4aS,1 OaS)-, Mass: 380 (M). 

Example 437 2,7-Phenanthrenediol, 2-butyl-1 ,2,3,4,4a,9,10,10a-octahydro- 

4a-[(4-hydroxyphenyl)metfiyI]-, (4aS.1GaS)-, Mass: 381 

(M+1)*. 

Example 438 2,7-Phenanthrenediol, 1 ,2,3,4,4a,9,10,10a-octahydro-4a-[[3- 

1 0 [(1 -methyl-4-piperidinyl)aminolphaiyl]methyi]-2-propy!-, 

(4aS,10a/1)-. Mass: 463 (M+l)*. 
Example 439 2,7-Phenanthrenediol, 4a-[(3-am!nophenyl)methyl]- 

1 ,2.3,4,4a,9, 1 0, 1 0a-octahydro-2-( 1 -propynyl)-, (4aS, 1 0a^- 
The title compound of this example was prepared by procedures analogous to 
15 those described above in Example 9. Mass: 362 (M+1)\ 
Examples 440-442 

The title compounds of Examples 440-442 were prepared by procedures 
analogous to those described above in Example 136. 

Example 440 2,7-Phenanthrenediol, 1 ,2,3.4,4a.9. 1 0,1 0a-octahydro-4a-[[3- 

20 (methylamino)phenyl]methyl]-2-propyl-, (4aS,10aS)-. Mass: 

380 (M+1)*. 

Example 441 2,7-Phenanthrenediol. 1 ,2,3,4,4a,9, 1 0,1 0a-octahydro-4a-[[3- 

[(1 -methylethyl)amino]phaiyl]methyl]-2-propyl-, (4aS,1 Oafl)-, 
Mass: 408 (M+ir. 

25 Example 442 2,7-Phenanthrenediol, 1 ,2,3,4,4a,9,10,10a-octahydro-4a-[[3- 

[(1 -methylethyl)amino]phenyl]methyl]-2-propyl-, (4aS,1 Oafl)-, 
Mass: 408 {M^^)\ 

Examples 443-444 

The title compounds of Examples 443-444 were prepared by procedures 
30 analogous to those described above in Example 9. 

Example 443 2,7-Phenanthren3dio!. 1 ,2.3.4,4a.9, 10,1 0a-octahydro-4a-[[3- 

((1 -methylethyl)amino]phenyl]methyl]-2-(1 -propynyl)-, 
(4aS,10aS)-. Mass: 404 (M+ir. 
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Example 444 2,7-Phenanthrenediol. 2-©thynyI-1 ,2,3,4.4a,9,1 0.1 Oa- 

octahydro-4a-[{3-l{1-methyIethyl)amino]phenyl]methyi]-, 
(4aS,10aS)-, Mass: 390 {M4'1)^ 
Example 445 2,7-Phenanthrenediol, 1 ,2,3,4,4a,9,1 0,1 0a-octahydro-4a-[[4- 

5 [(methyIsulfonyl)oxy]phenyl]metiiyiJ-2^ropy!-, (4aS, 1 0a^- 

The title compound of this example was prepared by procedures analogous to 
those describe above in Example 13B. Mass: 462 (M+14)^. 
Examples 446-447 

The fitle compounds of Examples 446-447 were prepared by procedures 
1 0 analogous to those described above in Example 77. 

Example 446 2(1 H)-Phenanthrenone, 3,4,4a,9.10,1 Oa-hexahydro-7-hydroxy- 

4a-(phenylmethyl)-,0-ethyloxime, {AaS-trans)-, Mass: 350 
(M+ir. 

Example 447 2(1 H)-Ph8nanthrenone, 3,4.4a,9,1 0.1 Oa-hexahydro-7-hydroxy- 

1 5 4a-(phenytmethyl)-,Oethyloxime, {AaS-trans)-, Mass: 350 

(M+1)*. 

Examples 448-449 

The title compounds of Examples 448-449 were prepared by procedures 
analogous to those described above in Example 9. 
20 Example 448 2,7-Phenanthrenediol, 1,2,3,4,4a,9,10,10a-octahydro-4a- 

(phenylmethyl)-2-(2-pyridinylethynyl)-, (4aS,10afl)-, Mass: 410 
(M+l)*. 

Example 449 2,7-Phenanthrenediol, 4a-[[3-(dimethylamino)phenyl]methyl]- 

1 ,2,3,4,4a,9,1 0,1 0a-octahydro-2-(1 -propynyl)-, (4aS,1 Oafl)-, 
25 Mass: 390 (M+ir. 

Example 450 2-Phenanthrenol, 4b-[[3-(dlmethylamino)phenyl]methyl]-7,7- 

diethoxy-4b,5,6,7,8.8a,9,1 0-octahydro-, (4bS-f/ans)- 
The title compound of this example was prepared by procedures analogous to 
those described above Preparation 5. Mass: 424 (M+l)". 
30 Example 451 2-Phenanthrenol, 7,7-diethoxy-4b,5,6.7,8.8a,9,1 0-octahydro- 

4b-(pheny:msthyJ)-, {ibS-tretnsy 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 77. Mass: 335 (M-45)*. 
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Example 452 2 J-Phenanthrenedio! , 2-[3-(dimethylamino)-1 -propynyi]- 

1 ,2,3,4,4a.9, 1 0,1 Oa-octahydro-4a-(ph8nylm8thyi)-, 
(4aS,10aH)- 

The titie (impound of this example was prepared by prcK^edures analogous to 
5 those described above in Example 9. Mass: 390 (M+1 )*. 

E)^mple 453 2(1 H)-Phenanthrenone, 4a-[[3-(dimettiytam!no)phenyI]methy]]- 

3,4,4a,9,10,10a-hexahydro-7-hydroxy-, 0-ethyIoxime, (4aS- 
trans)' 

The titie oompourtd of this example was prepared by procedures analogous to 
10 those described above in Example 77. Mass: 393 (M+1 
Examples 454-456 

The title compounds of Examples 454-456 were prepared by procedures 
analogous to those described above in Example 136. 
Example 454 2.7-Ph8nanthrenedioI, 4a-[(4-aminophenyl)methyl]- 

1 5 1 ,2,3,4,4a.9. 1 0. 1 0a-octahydro-2-propyl-, (4aS. 1 0aS)-, Mass: 

348 (M-17)*. 

Example 455 Acetamide, W-[4-[(1 ,3,4,9,1 0,1 0a-hexahydro-2,7-dihydroxy-2- 

propyl-4a(2H)-phenanthrenyl)methyl]phenyl]-, (4aS,1 OaS)-. 
Mass: 407 (M). 

20 Example 456 Acetamide, A/-[3-[[2-{acetyloxy)-1 ,3.4.9,10,1 Oa-hexahydro-7- 

hydroxy-2-propyl-4a(2H)-phenanthrenyl)methyl]phenyl]-, 
(4aS,10aS)-. Mass: 450 (M+1)^ 
Example 457 2,7-Phenanthrenediol, 4a-[[4-(dimethylamino)phenyl]methyl]- 

1 ,2.3,4,4a,9,10.10a-octahydro-2-(1-propynyl)-, (4aS,10af?)- 
25 The title compound of this example was prepared by procedures analogous to 

those described above Example 9. Mass: 390 (M+1 )*. 

Example 458 2,7-Phenanthrenedtol. 1 ,2,3.4,4a,9,10,10a-octahydro-4a-[[4- 

[(1-methylethyl)amino]phenyl]methyO-2-propyl-, (4a5,10aS)- 
The title compound of this example was prepared by procedures analogous to 
30 those described above in Example 136. Mass: 408 (M+lf. 

Example 459 Castamic acid, dimsthyl-, 7"(ch!oroethynyl)-4b.5.6.7.8,8a,9,10- 

octahydro-7-hydroxy-4b-(phenyimethyl)-2-phenanthrenyl ester, 
(4bS,8afl)- 
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The title compound of this example was prepared by procedures analogous to 
those described above in Example 58. Mass: 438 (M+1 

Example 460 Acetamide, A/-[3-I[1 ,3,4.9,1 0.10a-hexahydiio-2,7-dihydroxy-2- 

(1 -propynyl)-4a(2H)-phenanthrenyl]methyI]phenyl]-, [2R- 
5 (2a,4aa,10aP)]- 

The titie compound of this example was prepared by procedures analogous to 
those described above in E«mple 9. Mass: 386 (M-17)*. 
Example 461 1 -Pyrrolidinecarboxylic acid, 7-{chIoroethyn^)- 

^,5,6,7,8,8a,9,10-octahydro-7-hydroxy-4b-(phenylmethyl)-2- 
1 0 phenanthrenyl ester, (4bS,8an)- 

The titte compound of this example was prepared by procedures analogous to 
those described above in Example 58. Mass: 464 (M). 
Examples 462-465 

The title compounds of Examples 462-465 were prepared by procedures 
1 5 analogous to those described above in Example 1 36. 

Example 462 Cyanamide, [3-[(1 .3.4,9.10,10a-hexahydro-2,7-dihydroxy-2- 

propyl-4a(2H)-phenanthrenyl)methyl]phenyll-, (4aS,1 OaS)-, 
Mass: 389 (M-1)* 

Example 463 Cyanamide, [3-[(1 ,3,4,9,1 0, 1 0a-hexahydro-2,7-dihydroxy-2- 

20 propyl-4a(2H)-phenanthrenyl)methyl]phenyl]-, (4aS,1 OaS)-, 

Mass: 389 (M-lf 

Example 464 2,7-Phenanthrenediol, 1 ,2,3,4,4a,9,10,10a-octahydro-2-propyl- 

4a-[[3-[(tetrahydro-2H-pyran-4-yl)amino]phenyl]methyl]-, 
(4aS,10a9-, Mass: 450 (M+l)^ 
25 Example 465 2,7-Phenanthrenediol, 1,2,3.4.4a,9,10,10a-octahydro-2-propyl- 

4a-[[3-({tetrahydro-2W-pyran-4-yl)amino]phenyl]methyl]-, 
(4aS,10aS)-, Mass: 450 (M+ir 
Example 466 Carbamic acid, dimethyl-, 4-[[7-[[(dimethylamino)caritx>nyl]oxy]- 

1,3.4,9,10,10a-hexahydro-2-hydroxy-2-propyl-4a(2H)- 
30 phenanthrenyl]methyl]phenyl ester,(4aS,10aS)- 

The tsfie compound of this example was prepared by procedures analogous to 
those described above in Example 58. Mass: 526 (M+1 8)^. 
Example 467 2.7-Phenanthrenediol, 1,2,3,4,4a,9,10,10a-octahydro-4a-([4- 

[(1 -meth^ethyl)amino]phenyl]methyl]-2-propyl-, (4aS,1 OaS)- 
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The title compound of this example was prepared by procedures analogous to 
those described above in Example 136. Mass: 408 (M+1 
Example 468 2(1 H)-PhenanS^renone, 4a-[(3-aminophenyl)methyl]- 

3,4,4a,9,10,10a-hexahydro-7-hydroxy-, CXethyloxime. (4aS 
5 imns)' 

The titie compound of this example was prepared by procedures analogous to 
those described above !n Example 77. Mass: 365 

Example 469 Carbamic add, dimethyl*, 4b,5,67i8,8a,9,10-octahydro-7- 

hydroxy-4b-([4-[(1-methirtethyl)aminolphenyl]methyl]-7-propyI- 
1 0 2-phenanthrenyl ester,(4bS.8aS)- 

The title compound of ttiis example was prepared by procedures analogous to 
those described above in Example 58. Mass: 479 (M+1 )*. 
Example 470 2-Phenanthreno!, 4b-[(3-aminophenyl)methyl]-7- 

(ethoxyamino)-4b,5.6.7,8.8a,9,10-octahydro-, (4bS,8af?)- 
1 5 The title compound of this example was prepared by procedures analogous to 

those described above in Example 10. Mass: 367 (M-nir. 
Examples 471 -472 

The title compounds of Examples 471-472 were prepared by procedures 
analogous to those described above in Examples 58. 
20 Example 471 Carbamic acid, dimethyl-, 4b-[(3-aminophenyl)methyl]-7- 

(ethoxyimino)-4b,5,6,7,8,8a.9, 1 0-octahydro-2-phenanthrenyl 
ester, {AaS-trans)-, Mass: 436 (M+l^. 
Example 472 Carbamic acid, dimethyl-, 4b-[[3- 

[[(dimethylamino)carbonyl]amino]phenyl]methyl]-7- 
25 (ethoxyimino)-4b,5,6,7,8,8a,9, 1 0-octahydro-2-phenanthrenyl 

ester, (AaS-transh Mass: 407 (M+lT. 
Example 473 2,7-Phenanthrenediol, 4a-[[4-(dimethylamino)phenyllmethyl]- 

1 ,2,3,4,4a,9,1 0,1 0a-octahydro-2-(1 -propynyl)-, (4aS,1 OaS)- 
The title compound of this example was prepared by procedures analc^ous to 
30 those described above in Example 9. Mass: 390 (M+1 )*. 
Example 474 Carbamic add. dimethyl-, 4b-[r4' 

(dimethylamino)phenyl]methyl]-4b,5,6,7,8,8a,9,10-octahydro- 
7-hydroxy-7-(1 -propynyl)-2-phenanthrenyl ester,(4bS,8an)- 
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The title compound of this example was prepared by prcK^edures anaiogous to 
those describe above in Example 58. Mass: 461 (M+l)"^. 
Example 475 2-Phenanthreno!, 4b-[[3-(dimethi^amino)phenyqmethyi]-7- 

(ethyIam!no)-4b.5,6,7,8,8a,9,1 0-octahydro-, {4bS,8aS)- 
5 Tne fitle compound of this example was prepared by procedures analogous to 

those described above in Preparation 4. Mass: 379 (M-t-lf. 
Example 476 Acetamide, Af-[4a-[[3-(dimethyIamino)phenyI]methy!]- 

1,2,3,4,4a,9,10,10a-octahydro-7-hydroxy-3-phenanthrenyl]-M 
ettiyl-, (4afl.10aS)- 

1 0 The title compound of this example was prepared by procedures analogous to 

those described above in Example 47. Mass: 421 (M+lf. 
Example 477 Acetamide, A^[4-[[1 .3.4,9, 1 0, 1 0a-hexahydro-2.7-dihydroxy-2- 

( 1 -propynyl)-4a(2H)-phenanthrenyl]methyl]phenyt]-, 
(4aS,10afl)- 

1 5 The title compound of this example was prepared by procedures analogous to 

those described above in Example 9. Mass: 404 (M-«-1)\ 
Examples 478-479 

The title compounds of Examples 478-479 were prepared by procedures 
analogous to those described above in Example 58. 
20 Example 478 1 -Piperazinecarboxylic acid, 4-methyl-, 4b-[[3- 

(dimethylamino)phenyl]methyl]-4b,5,6,7,8,8a,9,10-octahydro- 
7-hydroxy-7-(1 -propynyl)-2-phenanthrenyl ester,(4bS,8af1)-, 
Mass: 516(M-f1)^ 

Example 479 2,7-PhenanthrenedioI, 4a-([3-(dimethylamino)phenyl]methyl]- 

25 1,2,3,4,4a,9,10,10a-octahydro-2-(1-propynyl)-, 7-carbamate, 

(4a5,10afl)-, Mass: 433 (M-t-lf 

Example 480 4-Morpholinecarboxamide, /V-[4-[[1 ,3,4.9, 10,1 Oa-hexahydro- 

2,7-dihydroxy-2-(1 -propynyl)-4a(2H)- 
phenanthrenyl]methyl]phenyl]-. [2/7-(2a,4aa, 1 0aP)]- 
30 The title compound of this example was prepared by procedures analogous to 

thosa dsscrtbsd above in Example 9. Mass: 476 {M^2y. 

Example 481 Carbamic acid, [3-(dimethylamino)propyl]-. 4b-[[3- 

(dimethylamino)phenyl]methyll-4b,5,6,7,8.8a,9,10-octahydro- 
7-hydroxy-7-(1 -propynyl)-2-phenanthrenyl ester,(4bS,8a^- 
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The titio compound of Ms example was prepared by procedures anaiogous to 
those described above in Example 59. Mass: 518 {h/k-^y. 
Example 482 Acetamide. A/-[4-[[7-[{aminocarbonyl)oxyl-1 ,3,4,9,10,10a- 

hexahydro-2-hydroxy-2-(1 -propynyl)-4a(2A^- 
5 phenanthrenyljmethyilphenylj-, (4aS.10aW)- 

The titie compound of this example was prepared by procedures analogous to 
those described above in Example 55. Mass: 447 (M+l)^. 
Example 483 Benzonitirile, 4-[[1 ,3,4,9.10.1 0a-hexahydro-2,7-dihydroxy-2- 

pFopyl-4a(2H)-phenanthrenyl]methyq-, (4aS,1 Oa^- 
1 0 The title compound of this example was prepared by procedures analogous to 

those described above or below in Example 136. Mass: 375 (M). 
Examples 484-487 

The title compounds of Examples 484-487 were prepared by prcK:edures 
analogous to those de^ribed above in Example 59. 
1 5 Example 484 Carbamic acid. [2-(1 -pyrrolidinyl)ethyl]-. 4b-[[3- 

(dimethylamino)phenyl]m8thyr|-4b.5,6,7,8,8a,9, 1 0-octahydro- 
7-hydroxy-7-(1 -propynyl)-2-phenanthrenyl ester,[4bS> 
(4ba,7a,8ap)]-. Mass: 530 (M+l^. 
Example 485 1 -Piperidinecarboxylic acid, 4-(dimethy!amino)-,4b-[[3- 

20 (dimethylamino)phenyl]methyl]-4b,5.6,7,8,8a,9. 1 0-octahydro- 

7-hydroxy-7-(1-propynyl)-2-phenanthrenyl ester, [4bS- 
(4ba.7a,8aP)]-. Mass: 544 (M+l)*. 
Example 486 1 -Piperazinecarboxylic acid, 4-acetyl-, 4b-[[3- 

(dimethylamino)phenyl]methyl]-4b,5,6,7,8,8a,9,10-octahydro- 
25 7-hydroxy-7-(1 -propynyl)-2-phenanthrenyl ester,(4bS- 

(4ba,7a.8aP)]-, Mass: 544 (M+lf. 
Example 487 2,7-Phenanthrenediol. 4a-[[3-(dlmethylamino)phenyl]methyl]- 

1 ,2,3,4,4a.9,1 0. 1 0a-octahydro-2-(1 -propynyl)-, 7- 
(methylcart}amate), [2f^(2a,4a(x,10aP)}-, Mass: 447 (M+l^. 

30 Examples 488-489 

The title compounds of Examples 488-489 were prepared by procedures 
analogous to those described above in Example 6. 
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Exampta 488 2(1 H)-Phenanthrenon8, 4a-[[3-(cIimettiyIamino)phenyllmethyI]- 

3A4a,9,10,10a-he)cahyclro-7-hydroxy-, {AaS-transy, Mass: 
350 (M+l)*, 

Exa!T!pie ASa Carbamic acid, [4-[(1 p3.4.9,10,10a-hexahydro-7-hydro)Q^-2- 

5 oxo-4a(2H)-phenanthrenyl)methyl]ph8nyi]-, 1 ,1 -dimethylethy! 

ester, (4aS-frans)-, Mass: 423 (M+2)*. 
Example 490 Carbamic acid. 1 H-1 ,2.4-triazo!-3-yI-, 4b-({3- 

(dimethylamino)phenyl]m8tfiyl]-4b,5,6,7,8,8a,9,10-octahydro- 
7-hydroxy-7-(1 -propynyi)-2-phenantt>renyl ester,{^S,8af?)- 
1 0 The title compound of this example was prepared by procedures analogous to 

those described above in Example 59. Mass: 500 (M+1 )*. 
Example 491 2,7-Phenanthrenediol. 4a-[[3-(dimethyIamino)phenyl]methyl]- 

1 ,2,3,4,4a,9. 1 0. 1 0a-cctahydro-2-propyl'. [2/?-(2a,4aa, 1 0aa)]- 
The title compound of this example was prepared by procedures analogous to 
1 5 those described above in Example 136. Mass: 395 (M+2r. 
Examples 492-495 

The title compounds of Examples 492-495 were prepared by procedures 
analogous to those described above in Example 9. 

Example 492 2,7-Phenanthrenediol. 1 ,2.3,4.4a,9,10,10a-octahydro-4a-[(4- 

20 hydroxyphenyl)methyl]-2-(1 -propynyl)-, [2f?-(2a.4aa, 1 0ap)]-, 

Mass: 362 (M). 

Example 493 Glycine, AK3-[[1 ,3.4.9, 10,1 0a-hexahydro-2-hydroxy-7-(2- 

methoxy-2-oxo8thoxy)-2-(1 -propynyl)-4a(2H)- 
phenanthrenyl]methyl]phenyl]-A^methyl-, methyl ester, [2ff- 

25 (2a,4aa,10ap)]-, Mass: 521 (M+2r. 

Example 494 Glycine. AH3-[[1 ,3,4.9,1 0.1 0a-hexahydro-2-hydroxy-7-(2- 

methoxy-2-oxoethoxy)-2-(1 i3ropynyl)-4a(2rt)- 
phenanthrenyl]methyllphenyl]-A*-(2-m8thoxy-2-oxoethyl)- 
.methyl ester, [2;7-(2a,4aa,10aP)]-, Mass: 579 (M^2)\ 

30 Example 495 Urea, /V-[4-[[1.3,4,9,10.10a-hexahydro-2,7-dihydroxy-2-(1- 

propynyS)-4a(2^-phenanthreny!]methy!]phcny!]-A/,Ak{!m6thyl-, 
[2f?-{2a,4aa,10a"P)KMass:435(M+2)*. " " - . 
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Example 496 Acetamide, 2-[[3-[[7-(2-amino-2-oxoethoxy)-1 ,3,4.9. 1 0,1 Oa- 

hexahydro-2-hydroxy-2-(1 -propynyl)-4a(2H)- 
I phenanthrenyI]m8thyI]pheny!Imetfiy!anninoj-.[2fl- 
* (2a,4aa,10a?)]- 

5 Tne title compound of this example was prepared by procedures analogous to 

those described above in Example 55. Mass: 491 (M-h2)^ 
Examples 497-499 

The title compounds of Examples 497-499 were prepared by procedures 
analogous to those described above in Example 9. 
1 0 Example 497 Mettianesulfonamide, A*-[4-[[1 .3,4,9,1 0,1 Oa-hexahydro-2,7- 

dihydroxy-2-(1 -propynyl)-4a(2H)- 
phenanthrenyl]methyl]phenyl]-, [2B-(2<x,4aa,10ap)]-, Mass: 
442 (M+3)*. 

Example 498 Acetamide, AH4-[[1 ,3,4,9, 1 0, 1 0a-hexahydro-2.7-dihydroxy-2- 

15 (1 -propynyl)-4a(2H)-phenanthrenyOrhethyl]phenyl]-, [2fl- 

(2a,4aa,1 OaP)]-, Mass: 404 (M+1 )*. 
Example 499 Acetamide. A/-[4-[[1 ,3,4,9,10,10a-hexahydro-2.7-dihydroxy-2- 

(1 -propynyl)-4a{2H)-phenanthrenyl]methyl]phenyl]-, [2f?- 
(2a,4aa.10a3)l-, Mass: 404 (M+l)*. 
20 Example 500 Carbamic acid. [2-(1 -pyrro!idinyl)ethyl]-. 4b,5,6,7,8,8a.9,1 0- 

octahydro-7-hydroxy-4b-(phenylmethyl)-7-(1 -propynyl)-2- 
phenanthrenyl ester. [4bS(4ba.7a.8aP)]- 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 59. Mass: 470 (M-IS)*. 
25 Example 501 2-Pyridinecarboxamide, A/-[4-[[1 ,3,4,9, 1 0, 1 0a-hexahydro-2,7- 

dihydroxy-2-{1 -propynyl)-4a(2/^- 
phenanthrenyl]methyl]phenyl]-. [2/?-(2a,4aa,1 OaP)]- 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 9. Mass: 434 (M-:^)^. 
30 Example 502 Carbamic acid, [2-(1 -pyrro!idinyl)ethyl]-, 4b,5.6,7.8,8a,9,1 0- 

octahydro-7-hydrcxy-4b-(pheny!ms%i)-7-(1 -prcpyny!)-2- . 
phenanthrenyl ester,monohydrochloride, [4bS-(4ba,7a,8aP)]- " 
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The Me compound of tiiis example was prepared by procedures analogous to 
those described above in Example 59. Mass: 508 (M-l?)*. 
Example 503 , S-Isoxazolecartwxamide, /V•[4-Q1,3.4,9,10,10a-he)^d1yd^o-2,7- 
dihyd^oxy-2-(1 -propynyi)-4a(2H)- 
5 phenanthrenyllmethynphenyl]-, [2fl-{2a,4aa.10ap)]- 

The title compound of this e)fflmple was prepared by procedures analogous to 
those described above in Example 9. Mass: 459 (M+Sf. 
Example 504 Aratamide, 2-[[4b,5,6,7,8,8a,9,10-octahydro-7-hydroxy-4b- 

{phenylmettiyl)-7-(1 -propynyl)-2-phenanttirenyi]oxy]-, [4bS- 
10 (4ba.7a,8ap)h 

The trtte compound of this example was prepared by procedures analogous to 
those described above in Example 55. Mass: 404 (M+1)*. 
Example 505 1 (2/^)-Pyrimidineacetamide, A/-[4-[[1 ,3,4.9, 10,1 Oa-hexahydro- 

2.7-dihydroxy-2-(1 -propynyl)-4a(2H)- 
15 phenanthrenyl]methyl]phenyl]-3,4-dihydro-5-methyl-2,4-dioxo-, 

[2R-(2a.4aa.10aP)]- 
The tttie compound of tfiis example was prepared by procedures analogous to 
those described above in Example 9. Mass: 546 (M-i-1 8)^. 

Example 506 Carbamic acid, dimethyl-, 2-[[7-[[(dimethylamino)carbonyl]oxy]- 

20 4b-[[3-(dimethylamino)phenyI]methyl]-4b,5.6,7,8,8a,9,10- 

octahydro-7-(1 -propynyl)-2-phenanthrenyl]oxylethyl ester, 
[4bS-(4ba.7a,8aP)l- 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 59. Mass: 576 (M-h1 )\ 
25 Example 507 Acetamide. N-[2-(dimethylamino)ethyl]-2-[[4b,5,6,7,8,8a.9,10- 

octahydro-7-hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-2- 
phenanthrenyl]oxy]-.[4b5-(4ba,7a.8aP)]- 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 244. Mass: 476 {hA+2)*. 
30 Examples 508-51 1 

The title compounds o? Examples 508-51 1 were prepared by prot^dures. 
analogous to those described above in Example 59. ' - 
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Example 508 Carbamic acid, [3-(dimethy!amino)propyI]-, 4b,5,6.7,8»8a,9.1 0- 

CK:tethydro-7-hydroxy-4b-(phenyIme%i)-7-(1-propynyl)-2- 
phenanftrenyl ester.{4bS-{4ba,7a.8ap)]-, Mass: 457 (M-17)*. 
Example 509 Carbamic add, dimethyl-, 1 ,2.3.4,4a»9,10,10a-octahydro-4a- 

{ph8ny!methyl)-2-(1-propyny!)-2,7-phenanthrenediy! ester, [2B- 
(2a,4aa.10aP)]-, Mass: 489 (M+1)^ 
Example 51 0 Carbamic acid, [2-(4-morphoIinyI)ethyI]-, 4b,5,6,7,8.8a.9,1 0- 

octahydro-7-hydroxy-4b-(phenyimethyl)-7-(1-propynyl)-2- 
phenanttirenyl ester,[4bS-(4bct,7a,8a3)l-, Mass: 485 (M-17)*. 
Carbamic acid, [3-{1H-imida2oH-yl)propyl]-, 
4b,5,6,7,8.8a,9, 1 0-cctahydro-7-hydroxy-4b-(phenylmethyl)-7- 
(1-propynyl)-2-phenanthrenyl ester,(4bS-(4ba,7a,8aP)]-, Mass: 
498 (M+1)*. 

Example 51 2 Acetic acid. [[4b,5,6»7,8,8a,9,1 0-octahydro-7-hydroxy-4b- 

(phenylmethyl)-7-(1 -propynyl)-2-phenanthrenyl]oxy]-, methyl 
ester. [4bS-(4ba,7a,8ap)]- 
The title compound of this example was prepared by procedures analogous to 

those described above in Example 54. Mass: 418 (M). 

Example 513 1/+lmidazole-4-sulfonamide. A/-[4-{[1 .3,4,9, 10,1 Oa-hexahydro- 

2,7-dihydroxy-2-(1 -propynyl)-4a(2H)- 

phenanthrenyl]methyl]phenyl]-1 -methyl-, [2f?-(2a,4aa,10ap)]- 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 9. Mass: 523 (M+18)^. 
Example 51 4 Acetamide, W-[2-(4-morpholinyl)ethyl]-2-[[4b.5,6,7,8,8a.9,1 0- 

octahydro-7-hydroxy-4b-(phenylmethyl)-7-( 1 -propynyl)-2- 

phenanthrenyl]oxy]-,[4bS-(4ba,7a,8ap)]- 
The title ccnnpound of this example was prepared by procedures analogous to 
those described above in Example 244. Mass: 517 (M+1 
Example 515 Acetamide, 2,2 -[[1 ,2,3,4,4a,9,10.10a-octahydro-4a- 

(phenyImethyl)-2-(1 -propynyl)-2,7- 

phenanthrenedlyl]bis{oxy>]bis-. [2/?-(2a,4ga,10ap)]- ^ - 
The title compound of this example was prepared by procedures analogous td 
those described above in Example 55. Mass: 459 (M-lT- 
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Example 516 



Acetemide, W-I3-(1 W-imidazo!-1-^)propyl]-2- 



[[4b.5.673,8a,9,10-octahydro-7-hydroxy-4b-(pheny:meth/:H^ 
I (1 -propynyl)-2-phenanthreny!]oxy]-,f4bS-(4ba,7a,8a0)]- 

The Me compound of this example was prepared by procedures analogous to 
5 a^cse descnbed above in Example 244. Mass: 51 2 (M+1 )*. 



octahydro-7-hydroxy-4b-{phenyImethy!)-7-(1-propynyl)-2- 
phenanthrenyl ester,[4bS-(4ba,7a,8ap)]- 
The title compound of this example was prepared by procedures analogous to 
10 those described above In Example 59. Mass: 461 (M+l^- 



octahydro-7-hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-2- 
phenanthren^ ester,[4b5-(4ba,7a,8aP)]-HCI 
The title product of this example is the HCI salt of the title product of Example 
15 517. Mass: 498 (M+1 r. 
Examples 519-523 

The title compounds of Examples 51 9-523 were prepared by procedures 
analogous to those described above in Example 244. 

Example 51 9 Acetamide, 2-[[4b.5.6 J,8,8a.9,1 0-octahydro-7-hydroxy-4b- 

20 (phenylmethyl)-7-(1-propynyl)-2-phenanthrenyl]oxy]-A;-[2-(3- 



Example 517 



Carbamic acid. [2-(dimethyIamino)ettiyi]-. 4b,5.6.7,8.8a,9,10 



Example 518 



Carbamic acid, [2-(dimethylamino)ethyl]-. 4b,5.6,7.8.8a,9.10- 



30 Example 522 



25 



Example 520 



Example 521 



pyridinyl)ethyl]-.t4bS-(4ba,7a,8aP)]-. Mass: 509 (M+1)\ 
Piperazine, 1 -methi^-4-[[[4b,5,6,7.8,8a,9,1 0-octahydro-7- 
hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-2- 
phenanthrenyl]oxy]acetyl]-,[4bS-(4ba,7cx,8a3)]-, Mass: 487 
(M+1)*. 

Acetamide, W-[3-(4-methyM -piperazinyl)propyl]-2- 
[[4b.5,6,7,8,8a,9,10-octahydro-7-hydroxy-4b-(phenylmeth^)-7- 
(1 -pr(vynyl)-2-phenanthrenyl]oxy]-,[4bS-(4ba,7a,8ap)]-. Mass: 
544 (M+1)*. 

Piperidine, 1 -[[(4b,5.6,7,8,8a,9,1 0-octahydro-7-hydroxy-4b- 

(phenyImethyi)-7-{1-propynyJ)-2-phananthrenylIoxy]ac8tyI>4' 
(1-pyrrolidinyl)-.[4bS(4ba.7a,8aP)]-. Mass: 541 (M+i)*. S ^ 
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Example 523 Acetamide, Af-methoxy-2-pb.5,6,7.8,8a,9,1 0-octahydro-7- 

hydroxy-4b-(phenyIrrethyi)-7-(1 -propynyl)-2- 
1 phenanthrenyljoxy]-, [4bS-(4ba,7a,8aP)]-. Mass: 432 (M-1 )*. 

i 

Example 524 2-Phenanthrenol, 7-[(4,5-dihydro-1 H-imJdazoI-2-yl)methoxy]- 

5 1 .2,3,4,^,9,1 0,1 0a-octahydro-4a-(pheny!methyl)-2-(1 - 

propynyl)-,[2/?-(2a,4aa,10aP)]- 
The ^le compound of this example was prepared by procedures analogous to 
those described above in Example 74. Mass: 429 (M+1)\ 
Examples 525-526 

1 0 The title compounds of Examples 525-528 were prepared by procedures 

analogous to ttiose described above in Example 59. 

Example 525 Carbamic acid, [3-(1 -pynroIidinyl)propyi]-p 4b,5,6,7,8,8a,9,1 0- 

octahydro-7-hydroxy-4b-(phenylmethyl)-7-( 1 -propynyl)-2- 
phenanthrenyl ester,[4bS-(4ba,7a,8aP)]-. Mass: 501 (M+1)*. 
15 Example 526 Acetamide, W-hydroxy-2-[[4b,5,6,7.8.8a.9.10-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-2- 
phenanthrenyl]oxy]-, [4bS-(4ba,7a.8aP)]-, Mass: 418 (M-l)*. 

Examples 527-528 

The title compounds of Examples 527-528 were prepared by procedures 
20 analogous to those described above in Example 67. 

Example 527 2-Phenanthrenol. 1 .2,3,4,4a.9. 1 0.1 0a-octahydro-4a- 

(phenylmethyl)-2-(1 -propynyl)-7-[2-(1 -pyrrolidinyl)ethoxy]-, 
Mass: 444 (M+1 )*; isomer of title compound of Example 528. 
Example 528 2-PhenanthrenoI, 1 ,2,3,4,4a,9,1 0.1 0a-octahydro-4a- 

25 (phenylmethyl)-2-(1 -propynyl)-7-[2-(1 -pyrrolidinyl)ethoxy]-, 

Mass: 444 (M+1)^; isomer of title compound of Example 527. 

Examples 529-535 

The title compounds of Examples 529-535- were prepared by procedures 
analogous to those described above in Example 244. 
30 Example 529 Acetamide, /V-(methylsulfonyl)-2-[[4b,5,6,7,8,8a,9,10- 

octahydro-7-hydroxy«4b-(ph8ny!mathyj)-7"(1 -pfopyny!)-2- . 
phenanthrenyl]oxyh"[4bS-(4bcx,7a,8aP)]-, Mass:. 480 (M-1)*. - 
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Example KO Acetamide, 2-[(4b.5,6.7.8,8a,9,1 0-octehydro-7-hydroxy-4b- 

(phenyImethyl)-7-(1-propynyl)-2-phenanthrenyrioxy]-A*-{2- 
, pyridinylmethyl)-, [4bS-(4ba,7a,8aP)l-, Mass: 495 )*. 

Exampia 531 Acetamide, 2-[[4b,5,6,7.8,8a,9,1 0-octahydro-7-hydroxy-4b- 

(pheny!meth^)-7-(1-propynyl)-2-phenanthreny!]oxy]-N-(3- 
pj^dinylmethyl)-. [4bS-(^a,7c3t,8aP)l-, Mass: 495 (M+l)*. 
Example 5^ Acetamide, 2-[[4b,5,6,7,8,8a,9,1 0-octehydro-7-hydrDxy-4b- 

(ph8nylmeth^)-7-(1-propynyI)-2-phenanthrenyIloxy]-A^3- 
pyridinyl-, [4bS-(4ba,7a,8ap)]-, Mass: 481 (M+1)*. 
Example 533 Acetamide, 2-[[4b,5.6,7,8,8a,9,1 0-octahydro-7-hydroxy-4b- 

(phenylmethyl)-7-(1-propynyl)-2-phenanthrenyl]oxy]-A>- 
pyrazinyl-. [4bS-(4boc7a,8aP)]-. Mass: 482 (M+1)\ 
Example 534 Ethanlmidamide, 2-[[4b,5,6,7,8.8a,9,1 0-octahydro-7-hydroxy- ' 

4b-(phenylmethyl)-7-(1 -propynyI)-2-phenanthrenyl]oxy]-, [4bS- 
(4ba,7a,8aP)]-, Mass: 403 (M+1)*. 
Example 535 Carbamic acid, [2-( 1 -pym3lidinyl)ethyl]-, 4b-[[4- 

(acetylamino)phenyl]methyl]-4b,5,6,7,8,8a,9, 1 0-octahydro-7- 
hydroxy-7-(1 -propynyl)-2-phenanthrenyl ester,[4bS- 
(4ba.7a,8aP)]-. Mass: 544 (M+1 )\ 
Carbamothioic acid, dimethyl-, O[4b,5,6,7,8,8a.9,10- 
octahydro-7-hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-2- 
phenanthrenyl] ester, [4bS-(4ba,7a,8aP)]- 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 59. Mass: 434 (M+1)^. 
Examples 537-538 

The titie compounds of Examples 537-538 were prepared by procedures 
analogous to those described in Example 74. 

Example 537 2-Phenanthrenol, 1,2,3,4,4a,9,10,10a-oclahydro-4a- 

(phenylmethyl)-2-{1 -propynyl)-7-(2-pyrimidinyIoxy)-, [2f?- 
(2a,4aa,10ap)]-, Mass: 425 (M+l^. 

Example 538 2-Phenanthreno!, 7-I(2-amino-6-methy3-4-pynmidinyl)qxy]- 

1 ,2,3.4.4a,9,1 0, 1 0a-octahydro-4a-(phen^methyi)-2-(1 - " 
propynyl)-,[2/?-(2a.4aa,10aP)]-, Mass: 454 (M+1)\ 



20 Example 536 
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Example 539 Acetamide, Af-[2-(1 -m6thyI-2-pynro!idinyI)ethyJj-2- 

E4b.5,6J,8,8a.9,10-octahydro-7-hydroxy'4b-(phenylmethyi)-7- 
, (1 -propynyl)-2-phenanthreny!Ioxy]-,[4bS-(4bct,7ot.8aP)> 

• The title compound of ttiis exarrple was prepared by procedures analogous to 
5 those described above in Exannple 244. Mass: 51 5 (M+1 )*. 

Example 540 Carbamic acid, [2-(1-methyI-2-pynx)Iidinyi)ethyi]-, 

^,5,6,7,8.8a,9,10-octahydro-7-hydroxy-4b-(pheny!methyl)-7- 
(1 -propynyl)-2-phenanthreny! ester,[4bS-(4ba,7a,8aP)]- 
The titie compound of this example was prepared by procedures analogous to 
1 0 tiiose described above in Example 59. Mass: 501 (M-i-1 )^ 

Example 541 3-FVridinecarboxamide, 6-[t4b,5,6,7,8,8a,9. 1 0-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-{1 -propynyl)-2- 
phenanthrenyl]oxy]-, [4bS-(4ba,7a,8a^)]* 
The title compound of this example was prepared by procedures analogous to 
15 those described above in Example 74. Mass: 467 (M+1 

Example 542 Carbamic acid. [2-{1 -pyrrolidinyl)ethyt]-. 4b,5.6.7,8,8a,9,1 0- 

octahydro-7-hydroxy'4b-{2-propenyl)-7-(1-propynyl)-2- 
phenanthrenyl ester. [4bS-(4ba,7a.8aP)]- 
The title compound of this example was prepared by procedures analogous to 
20 those described above in Example 59. Mass: 437 (M-t-1)^ 
Examples 543-544 

The title compounds of Examples 543-544 were prepared by procedures 
analogous to those described above in Example 69. 
Example 543 2-Phenanthrenol. 7-[[5-(2-(dimethylamino)ethyO-1 .2,4- 

25 oxadlazol-3-yl]methoxyl-1 ,2,3,4,4a,9,1 0,1 0a-octahydro-4a- 

(phenylmethyl)-2-(1-propynyl)-, [2/7-(2a,4aa,10aP)]-, Mass: 
500 (M+1)*. 

Example 544 2-Phenanthrenol, 1 ,2,3.4,4a,9.10,10a-octahydro-4a- 

(phenylmethyl)-7-[[5-(1 -piperidinylmethyl)-1 ,2,4-oxadiazol-3- 
30 yl]methoxy]-2-(1-propynyl)-, [2/?-(2a,4aa,1 OaP)]-, Mass: 526 

(M+lf. ' . . 
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E)®mp!8 545 2-Phenanthrenol. 7-[(4,6-dimethoxy-1 ,3,5-tr;a2in-2-yl)oxy]- 

1 .2,3,4,40,9, 1 0. 1 0a-octahydro4a-(phenyIm8thyi)-2-(1 - 
propynyi)-, r2R-(2a,4aa,1 Oa?)]- 
; The title compound of this example was prepared by procedures analogous to 

5 those described above En Example 74. Mass: 486 (M+1 )*. 
Examples 546-547 

The title compounds of Examples 546-547 were prepared by procedures 
analogous to those described at)Ove in Example 72. 
Example 546 2-Phenanthrenol, 1 ,2,3,4,4a,9.1 0,1 Oa-octahydro-4a- 

1 0 (phenyimethyi)-7-[[3-(1 -piperidinylm8thyi)-1 ,2,4-oxad:azc!-5- 

yl]methoxy]-2-(1-propynyl)-,[2fl-(2a,4aa,10ap)]-, Mass: 526 

(M+ir. 

Example 547 2-Phenanthrenol, 1 ,2,3.4,4a,9,1 0,1 0a-octahydro-4a- 

(phenylmethyl)-2-(1 -propynyl)-7-[[3-(2-pyridinyl)-1 ,2,4- 
1 5 oxadia2ol-5-yl]methoxy]-.[2/?-(2a,4aa,1 OaP)]-, Mass: 506 

(M+l)*. 

Examples 548-550 

The title compounds of Examples 548-550 were prepared by procedures 
analogous to those described above in Example 59. 
20 Example 548 Carbamic acid, [2-(3-pyridinyl)ethyl]-, 4b,5.6,7,8,8a.9, 1 0- 

octahydro-7-hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-2- 
phenanthren^ ester, [4bS-(4ba,7a,8ap)]-, Mass: 495 (M+lf- 
Example 549 Carbamic acid. (2-pyridinylmethyl)-. 4b,5.6,7,8.8a.9, 1 0- 

octahydro-7-hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-2- 
25 phenanthrenyl ester, [4b5-(4ba,7a,8ap)]-, Mass: 481 (M+1 

Example 550 Carbamic add, [2-(2-pyridinyt)ethyl]-, 4b,5,6,7,8.8a,9,1 0- 

octahydro-7-hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-2- 
phenanthrenyl ester, [4bS-(4ba,7a,8aP)]-, Mass: 495 (M-t-lT* 
Example 551 2-Phenanthrenol, 4b.5,6,7,8,8a,9,1 0-octahydro-4b-pentyl-7- 

30 propyl-.(4bft,8afl)- 

The til'e compound of Ms example was prepared by procedures analogojis to 
those described above in Example 10. Mass: 313 (M-1)^ * - 

Examples 552-553 
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The title compounds of Examples 552-553 were prepared by procedures 
analogous to tttose described above In Example 59. 

Epmple 552 Carbamic acid. [2-{1 -pyrrolidinyl)ethyi]% 4b.5.6.7.8.8a,9,1 0- 

octahydro-7-hydroxy-4b-propyl-7-( 1 -propynyi )-2-phenanthreny! 
5 ester. :4bR-{4ba,7a,8a0)]-, Mass: 439 (M+1 )*. 

E)«imple 553 Carbamic acid, [2-(dimethyIamino)ethyl]-, 4b,5,6.7.8.8a.9.1 0- 

octahydro-7-hydroxy-4b-propyI-7-("!-propyny!)-2-phenanthrerwy] 
ester. [4bR-(4ba,7a,8ap)l-. Mass: 413 (M+l)*. 
Example 554 2-Phenanthrenol. 1 ,2,3.4.4a,9,1 0,1 0a-octahydro-4a-propyl-2- 

1 0 (1 -propynyl)-7-(pyrazinytoxy)-, [2/?-(2a,4aa,1 OaP)]- 

The title o^mpound of this example was prepared by procedures analogous to 
those described above in Example 74. Mass: 377 (M+l^. 
Example 555 Carbamic acid, (1 tetrazol-5-ylmethyl)-. 4b,5,6.7,8,8a,9,1 0- 

octahydro-7-hydroxy-4b-(phenylmethyl)-7-{1-propynyl)-2- 
1 5 phenanthrenyl ester,[4bS-(4ba,7a,8aP)]- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 59. Mass: 470 (M-1 
Example 556 2-Phenanthrenol, 7-[(4-chloro-2-pyrimidinyl)oxy]- 

1 ,2,3,4,4a,9, 10.1 0a-octahydro-4a-{phenylmethyl)-2-(1 - 
20 propynyi)-. {2/?-(2a,4aa,1 OaP)]- 

The titie compound of this example was prepared by procedures analogous to 
those described above in Example 74. Mass: 480 (M+1)^. 
Examples 557-558 

The title compounds of Examples 557-558 were prepared by procedures 
25 analogous to those described above in Example 72. 

Example 557 2-Phenanthrenol. 1,2,3,4,4a.9.10.10a-octahydro-7-[[3-{1- 

piperidinylmethyl)-1 ,2,4-oxadia2o!-5-yl]methoxy]-4a-propyl-2- 
(1 -propynyi)-, [2«-(2a.4aa,10aP)]-, Mass: 478 (M+1)*. 
Example 558 2-Phenanthrenol, 1 .2.3,4.4a,9,1 0.10a-octahydro-4a-propyl-2- 

30 (1 -propynyl)-7-[[3-(2-pyridinyl)-1 ,2.4-oxadiazol-5-yl]methoxy]-, 

[2f^(2a,4aa.10aP)h^Mass:458(rs?-s-1)^- . . 
Exampfes 559-561 - - " 
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The title campounds cf Examp!6S 559-561 were prepared by procedures 
analogous to those described above in Exannpie 59. 
I Example 559 Carbamic acid, (4-pyridinyinrtethyl)-, 4b,5,6,7,8.8a,9,10- 

: TCtahydro-7-hydro)Q?-4b-(pheny!n!ethyl)-7-{1 -propynyI)-2- 

5 phenanthreny! ester, [4bS-(4ba.7a,8a3)]-, Mass: 481 {M+1 )*. 

Example 560 Carbamic acid, (3-pyridinyImethyl)-, 4b,5,6.7.8,8a.9,10- 

octahydro-7-hydroxy-4b-{phenyImethy!)-7-(1-propynyl)-2- 
phenanthrenyl ester. [4bS(4ba,7a,8aP)]-, Mass: 481 (M+1)*. 
Example 561 Carbamic acid. (3-pyridinylmethyl)-, 4b.5.8,7,8,8a,9,10- 

1 0 octahydro-7-hydroxy-4b-propy!-7-(1 -propynyl)-2-phenanftrenyJ 

ester, [4bR-(4ba.7a,8aP)]-. Mass: 433 (M+l)*. 
Example 562 2-Phenanthreno!, 1 ,2,3.4,4a,9,1 0,1 0a-octahydro-7-[(5- 

methoxy-2-pyrimidinyl)oxy]-4a-(phenyImethyl)-2-(1-propynyI)-, 
[2R-(2a.4aa,10aP)]- 

1 5 The title compound of this example was prepared by procedures analogcHJS to 

those described above in Example 74. Mass: 455 (M-f 1 )*. 

Example 563 Morpholine. 4-[[6-[[4b,5,6,7,8,8a,9,1 0-octahydro-7-hydroxy-4b- 

(phenylmethyl)-7-(1-propynyl)-2-phenanthrenyl]oxy]-3- 
pyridinyl]carbonyl]-. [4bS-{4ba,7a,8aP)]- 
20 The title compound of this example was prepared by procedures analogous to 

those described above in Example 244. Mass: 537 (M+1)*. 
Examples 564-565 

The title compounds of Examples 564-565 were prepared by procedures 
analogous to those described above in Example 59. 



25 Example 564 



Example 565 



30 



Example 566 



CariDamic acid, (2-pyridinylmethyl)-, 4b,5,6,7,8,8a.9,10- 
cctahydro-7-hydroxy-4b-propyl-7-{1-propynyl)-2-phenanthrenyl 
ester, [4bf?-(4ba.7a.8aP)]-. Mass: 433 (M+1)*. 
Carbamic acid. (4-pyridinylmeth\rt)-, 4b,5.6,7.8,8a.9.10- 
octahydro-7-hydroxy-4b-propyl-7-(1-propynyl)-2-phenanttirenyl 
ester, [4bf?-(4ba,7a,8aP)]-. Mass: 433 (M+1)*. 
2-Phenanthreno3, 7-{(5-amino-1 H^l ,2,4-^c!-3-yi)methoxy]- 
1 A3,4,4a,9,10,10a-octahydro-4a-propyl-2-(1-propynyl)-, [2B-'' 
(2a,4aa,10aP)]- 
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The title compound of this example v^s prepared by procedures analogous to 
^ose described above in Example 62. 
E3@mp!es 567-568 

The title compounds of Examples 567-568 were prepared by procedures 
5 analogous to those described above in Example 76. Mass: 395 (M+1 )*. 
Example 567 Pyridine, 3,3'-[[1 ,2,3,4,4a,9,10.10a-<xrtahydro-4a- 

(phenylm6thyl)-2-(1 -propyny!)-2,7- 

phenanthrenedi^bis{oxymethylene)Ibis% [2/?-(2a,4aa,1 Oa^)]-, 
Mass: 529 (M+1 r* 

1 0 Example 568 Pyridine, 4,4'-[[1 .2,3,4,4a,9„1 0,1 0a-octahydro-4a- 

(phenyImethyl)-2-(1 -propynyl)-2.7- 

phenanthrenedr^bis(oxymethylene)lbis-, [2S-(2a,4aa,1 OaP)]-, 
Mass: 529 (M+1 

Example 569 2-Phenanthrenol, 1 ,2,3,4,4a,9,1 0,1 0a-octahydro-4a- 

1 5 (phenylmethyl)-2-(1 -propynyl)-7-(4-pyridinylmethoxy)-, [2fl- 

(2a.4acx,10ap)] 

The title compound was obtained as described in Example 76, except 4- 
picolyl chloride hydrochloride was used instead of 3-picolyl chloride hydrochloride. MS 
m/z43B (M+H)\ 

20 Example 570 2,7-Phenanthrenediol, 1 ,2,3,4,4a,9,1 0,1 0a-octahydro-4a- 

pentyl-2-propyl-.[2/?-(2a,4aa, 1 0aa)]- 
The title compound of this example was prepared by prcx^edures analogous to 
those described above in Example 10. Mass: 313 (M-17f . 
Example 571 2-Phenanthrenol, 1 ,2,3,4,4a,9,1 0,1 Oa-octahydro-4a-pentyl-2- 

25 (1 -propynyl)-7-(pyra2inyloxy)-, (2f?-(2a,4aa,1 OaP)]- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 74. Mass: 405 (M+1 
Example 572 Carbamic acid, [2-(1 -pyrro!idinyl)ethyI]-, 4b,5,6,7,8,8a,9,1 0- 

octahydro-7-hydroxy-4b-pentyl-7-(1-propynyl)-2-phenanthrenyl 
30 ester, [4bA-(4ba,7a,8a0)h 

The title comfK}und of this example was prepared by^rpt^ures anaiogcus to 
those described above in Example 5&. Mass: 467 (M+1 )*. - ' J " 
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Example 573 2-Phenanttireno!. 1 ,2,3,4„4a,9.10,10a-oc!ahydro4a-propyI-2- 

(1 i3ropynyl)-7-(4i3yriclinyl!T!ethoxy)-, [2;?-(2a,4aa,1 OaP)]- 
j The fitle compound of this example was prepared by procedures analogous to 

^ose descnl^ed ^ve in Es^mipla 76. Mass: 390 (M+1 )*. 
5 Example 574 Carbamic acid, [2-{4-pyridinyl)ethyl]-, 4b,5,6,7p8p8a.9,1 0- 

octahydro-7-hydroxy-4b-(pheny!methyl)-7-(1-propynyl)-2- 
phenanthren^ ester, [4bS-(4ba,7a,8^)> 
The title compound of this example was prepared by procedures analogous to 
ttiose described above in Example 59. Mass: 495 (M+1 )*. 
10 Example 575 2-PhenanthrenoI, 1 ,2,3,4,4a,9,10.10a-octahydro-4a-pentyl-2- 

(1 -propynyl)-7-(2-pyridinylmethoxy)-, [2/?-{2a,4aa.1 OaP)]- 
To a solution of 50 mg of the titie compound of Example 252 and 92 mg of 
60% NaH in 2 mL of anhydrous DMF was added 30 mg of 2-picolyl chloride 
hydrochloride at RT under Na atmosphere overnight The reaction was quenched with 
15 NH4CI (sat.), extracted with EtOAc (X3). washed with brine, dried over NazSOa, 
filtered and concentrated to dryness. Purification by preparative TLC SiOa using 4% 
MeOH in Cl-laCIa as the elutant afforded 40 mg (65%) of the title product of this 
example as white fluffy powder. Mass: 41 9 (M+2)^. 
Examples 576-577 

20 The title compounds of Examples 576-577 were prepared by procedures 

analogous to those described above in Example 244. 

Example 576 Acetamide, 2-[(4b.5,6,7,8,8a,9,1 0^ctahydro-7-hydroxy-4b- 

(phenyimethyl)-7-( 1 -propynyl)-2-phenanthrenyl]oxy]- A*-[2-(4- 
pyridinyl)ethyl]-, (4bS-{4ba.7a.8ap)]-, Mass: 509 (M+1)\ 
25 Example 577 Acetamide, 2-[[4b,5.6.7,8,8a,9,1 0-octahydro-7-hydroxy-4b- 

(phenylmethyl)-7-(1-propynyl)-2-phenanthrenyl]oxy]-/V-[2-(2- 
pyridinyl)ethyl]-. [4bS-(4bct,7a,8aP)]-, Mass: 509 (M+1)^ 
Example 578 2-Phenanthrenol. 1 ,2.3,4,4a,9,10.10a-cctahydro^- 

(phenylmethyl)-2-(1 -propynyl)-7-(2-pyridinylmethoxy)-, [2ft- 
30 (2a,4aa.10aP)] 

The tetie compound was obtained as described in .Example 76, except 2- 

.. — - ^ ■* 

picolyl chloride hydrochloride was used Instead of 3-picolyl chloride hydrochloride. MS 
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Examples 579-580 

The title (impounds of Es^mples 573-580 were prepared by procedures 
analogous to those described above in Example 59. 
Example 579 Carbamic acid. [2-(2-pyridinyi)ethyl]-„ 4b,5,6,7,8,8a,9.1 0- 

5 octahydro-7-hydroxy-4b-pentyl-7-(1 -propynyI)-2-phenanthrenyi 

^er, [4b/H4ba.7a,8aP)]-. Mass: 476 (M+2)*. 
Example 580 Carbamic acid, [2-(4-mon3ho!!nyl)ethyI]-, 4b,5,6,7,8,8a.9„1 0- 

octahydro-7-hydroxy-4b-pentyI-7-(1-propynyl)-2-phenanthrenyI 
ester, [4b/?-(4ba,7a.8ap)]-, Mass: 483 (M+lf. 
1 0 Example 581 2-PhenanSirenol, 1 ,2,3,4,4a,9,1 0,1 0a-octahydro-7-[2-(4- 

morphoIin^)ethoxy]-4a-(phenyImethyl)-2-(1 -propynyl)-, [2/?- 
(2a.4aa,10aP)]- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 67. Mass: 460 (M+1 
15 Example 582 2-Phenanthrenol. 7-[(2,6-dimethoxy-4-pyrimidinyl)oxy]- 

1,2,3,4,4a,9,10,10a-octahydro-4a-(phenylmethyl)-2-(1- 
propynyl)-, [2ff-(2a,4aa, 1 0aP)]- 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 74. Mass: 485 (M+1 
20 Examples 583-584 

The title compounds of Examples 583-584 were prepared by procedures 
analogous to those described above In Example 59. 
Example 583 Carbamic acid. (4-pyridinyimethyl)-, 4b,5.6.7,8.8a,9,1 0- 

octahydro-7-hydroxy-4b-penty!-7-(1-propynyl)-2-phenanthrenyI 
25 ester, [4b«-(4ba,7a,8aP)]-. Mass: 461 (M+1 )*. 

Example 584 Carbamic acid. (3-pyridinylmethyl)-, 4b,5,6.7,8.8a,9,1 0- 

octahydro-7-hydroxy-4b-pentyl-7-(1-propynyl)-2-phenanthren^ 
ester. [4bR-(4ba,7a,8aP)]-. Mass: 461 (M+l)*- 

Examples 585-588 

30 The title compounds of Examples 585-586 were prepared by procedures 

analogous to these described above in Example 75. - _ ^ 

Example 585 2-Phenanthrenol. 1 ,2,3,4,4a,9,1 0,1 0a-octahydro:4a-* - 

(phenylmethyl)-2-(1 -propynyl)-7-[[3-(1 - 
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pym}lidinyl)pyraanyi]oxyJ-, [2fi-(2a,4aa,10aP)l-, Mass: 494 

Example 586 2-Phenanthrenol, 1 ,2,3A4a,9,10,1Qa-octahydrc>4a- 

(phenyIm6thyJ)-2-(1 -prcpyny!)-7-[[6-(1 -pyrroIidinyl)-4- 
5 pyrimidinyiloxy]-. [2B-(2a,4aa.1 Oap)]-, Mass: 494 (M+1 )*. 

Example 587 2-PhenanthrenoI, 1 ,2,3,4,4a,g,1 0,1 Oa-octahydro-4a- 

(ph8nylmethyJ)-2-(1 -propynyl)-7-26-(1 -pyrroIidiny!)-2- 
pyridinyl]oxy]-, [2R-(2a,4aa.10aP)J-, Mass: 493 (M+l)*. 
E)^ple 588 2-Phenanthreno!, 1 .2,3,4,4a,9,1 0, 1 0a-octahydro-4a- 

1 0 (phenyIm8thyl)-2-(1 -propynyl)-7-[[6-(1- 

pyrrolidin^)pyrazinyl]oxy]-, [2W^2a,4aa,10ap)]-, Mass: 494 
(M+l)*. 

Example 589 2-Phenanthrenol, 1 ,2,3,4,4a,9,10,10a-octahydro-4a- 

(phenyImethyl)-2-(1 -propynyl)-7-(pyra2inylmethoxy)-, [2R- 
15 (2<x.4aa,10ap)J- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 74. Mass: 439 (M+l 
Examples 590-591 

The title compounds of Examples 590-591 were prepared by procedures 
20 analogous to those described above in Example 67. 

Example 590 2-Phenanthrenol, 1 ,2,3,4,4a,9, 1 0,1 Oa-octahydro-4a- 

(phenylmethyl)-7-(2-(1 -pipera2inyl)ethoxy]-2-(1 -prop^yl)-, [2/?- 
(2a.4aa.10ap)]-, Mass: 459 (M+lf. 
Example 591 Piperazine, 1 -acetyl-4-[2-[[4b.5,6,7,8.8a,9, 1 0-octahydro-7- 

25 hydroxy-4b-(phenylmethyl)-7-(1 -propynyl)-2- 

phenanthrenyl]oxylethyl]-,(4bS-(4ba,7a,8aP)]-, Mass: 501 
(M+l)*. 

Example 592 2-Phenanthrenol, 1 ,2,3.4,4a,9, 1 0. 1 0a-octahydro-4a-pentyl-2- 

(1 -propynyl)-7-(2-pyrimidinyloxy)-, [2/?-(2a,4aa,1 Oap)]- 
30 The title compound of this example was prepared by procedures analogous to 

those described above in Example 74. _Mass: 405 (M+1 f . - . . . . - 

Example 593 2-Phenanthrenol, 1 ,2,3,4,4a,9,1 0,1 0a-octahydro-4a-pentyl-2- " 

(1 -propynyl)-7-(pyrazlnylmethoxy)-, [2/?-(2a,4aa,1 Oap)]- 
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The title compound of this example was prepared by procedures analogous to 
those described above in Example 76. Mass: 419 (M-i-l)*. 
Example 594 2-Ph8nanthrenoi, 1 ,2,3,4,4a,9,1 0,1Ca-octahydro-4a-penty;-2- 

( t -prop^yi)-7-(3-pyridInyImethoxy)-. [2R-{2a,4aa, 1 0a^)]- 
5 The title compound was obteined as described in Exampie 575« except 3- 

plcolyl chloride hydrochloride was used instead of 2-picoiyI chloride hydrodiloride. 
Mass: 418 (M+1)* 

Example 595 2-PhenanthrenoI, 1 ^,3.4,4a,9,10.10a-octahydro-4a-pentyl-2- 

(1 -propynyl)-7-(4-pyridinylmethoxy)-, [2B-{2a,4aa,1 Oap)] 
10 The title compound was obtained as described in Example 575, except 4- 

picolyl chloride hydrochloride was used instead of 2-picolyl chloride hydrochloride. 
Mass: 418(M-i-ir. 
Examples 596-599 

The title compounds of Examples 596-599 were prepared by procedures 
1 5 analogous to those described above in Example 67. 

Example 596 2-Phenanthrenol. 1 .2,3.4,4a,9,1 0,1 Oa-octahydro-4a- 

(phenylmethyl)-2-(1 -propynyl)-7-[2-[4-(2-pyrimidinyl)-1 - 
piperazinyl]ethoxy]-, [2/?-(2a,4aa,10aP)]-, Mass: 537 (M+1)*. 
Example 597 2-Phenanthrenol. 1 ,2,3.4,4a,9,1 0,1 Oa-octahydro-4a- 

20 (phenylmethyl)-2-{1-propynyl)-7-[2-(4-pyridinylamino)ethoxy]-. 

Mass: 467 (M+1 isomer of title compound of Example 598. 
Example 598 2-PhenanthrenoI, 1 ,2.3.4.4a.9,1 0,10a-octahydro-4a- 

{phenylmethyl)-2-(1-propynyl)-7-[2-{4-pyridinytamino)ethoxy]-. 
Mass: 467 (M+1)*; isomer of title compound of Example 597. 
25 Example 599 2-Phenanthrenol, 1.2.3,4.4a,9,10,10a-octahydro-7-[2-(4- 

morpho!inyl)ethoxy]-4a-pentyl-2-(1 -propynyl)-, [2R- 
(2a,4aa.l0aP)]-, Mass: 441 (M+2)*. 

Examples 600-601 

The title compounds of Examples 600-601 were prepared by procedures 

30 analogous to those described above in Example 76. 

Example 600 2-Phenanthr6nc!, 1 .2,3,4,4a,9, 1 0, 1 Ca-pc^ahydro-4a-pentv3-2- 

" - J. 

(1-propynyl)-7-(5-pyrimidinylm8thoxy)-, [2f?-(2a.4aa,i0aP)]'-, " 
Mass: 41 9 (M+1 r. 
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Exampia 601 2-Phenanthrenc!, 1 ,2,3A4a,9,10,10a-octahydro-4a- 

(phenyImethy!)-2-(1 -propynyl)-7-(4-pyrimidinylm8thoxy)-, [ZR- 
(2a,4aa,10aP)|-, Mass: 439 (M+lf. 

Examples 602-603 

5 The title compounds of Examples 602-603 were prepared by procedures 

analogous to those described above tn Example 75. 
Example 602 2-PhenanWirenol, 1 ,2,3,4,4a,9,1 0,1 0a-octahydro-4a- 

(phenyImethyI)-2-(1 -propynyl)-7-[I2-(1 -pyrro!idinyi)-4- 

pyridinyI]methoxy]-, I2R-(2a.4aa,10aP)]-, Mass: 507 (M+1)*. 
1 0 Example 603 2-Phenanthrenol, 1 ,2,3,4,4a.9,1 0,1 0a-octahydro-4a-pentyl-2- 

(1 -propynyl)-7-{[6-(1 -pyrrolidinyl)-3-pyridlnyllmethoxy]-, [211- 

(2a,4aa,10ap)I-, Mass: 487 (M+1)\ 
Example 604 2-PhenanthrenecarbonitrlIe, 4b,5,6,7,8,8a,9,1 0-octahydro-7- 

hydroxy-4b-pentyl-7-(1 -propynyl)-, [4bff-(4ba,7a,8aP)]- 
1 5 The title compound of this example was prepared by procedures analogous to 

those described above in Example 15. Mass: 335 (M). 
Example 605 2-Phenanthrenol. 1 ,2,3,4.4a.9.10,10a-octahydro-7-[2-(4- 

morpholinyl)ethoxy]-4a-(phenylmethyl)-2-propyl-, [2f?- 

(2a.4aa.10ap)J- 

20 The title compound of this example was prepared by procedures analogous to 

those described above in Example 67. Mass: 464 (M+1 )*. 
Example 606 2-PhenanthrenoI. 1 ,2,3,4,4a,9, 1 0, 1 0a-octahydro-7-[2-(4- 

morpholinyl)ethoxy]-4a-(phenylmethyl)-2-propyl-, [2fl- 

(2a.4aa.10aP)]-HCI 

25 The title product of this example is the HCI salt of the title product of Example 

605. Mass: 464 (M+1 -HC!)+. 

Example 607 2-Phenanthrenol, 1 ,2,3,4,4a,9. 1 0.1 0a-octahydro-7-[2-{4- 

morpholinyl)ethoxy]-2.4a-dipropyl-, [2ff-(2a.4aa,1 Oap)]- 
The title compound of this example was prepared by procedures analogous to 
30 those described above In Example 67. Mass: 41 6 (M+l y. 

Examples 608-609 / _ ^ ' - . . . 

The title compounds of Examples 608-609 were prepared by procedures 
analogous to those described above in Example 76. 
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Example 608 2-Phenanthrenc!, 1 ,2,3.4,4a,9,1 0,1 Ca-octahydro-4a-penty!-7- 

{2-pip8ridinylmethoxy)-2-propy!-. [2R-(2a,4aa,10aP)]-, Mass: 
428 (M+lf. 

Example 609 2-Phenanthr6noI, 'S ,2,3p4,4a,9,1 0,1 Qa-octahydro-4a- 

5 (phenyImethyl)"2-prcpy!-7-[1 -(4-pyrid:nyl)ethoxy]-, [2ff- 

(2a,4aa.10aP)]-, Mass: 456 (M+l)*. 
Example 61 0 2-Phenanthrenoi, 1 ,2,3,4,48,9,1 0.1 0a-octahydro-7-(2-(4- 

morpho!inyl)ethoxy]-4a-pentyl-2-propy!-, [2R-{2a,4acx,1 Oap)]- 
The tfUe a>mpound of this example was prepared by procedures analogous to 
1 0 those described above in Example 67. Mass: 444 (M+l )*. 

Example 61 1 Acetamide, A^[2-(4-morpholin)^)ethyl]-2-[[4b.5.6,7.8,8a,9,1 0- 

octahydro-7-hydroxy-4b-(phen^methyl)-7-propyl-2- 
phenanthrenyljoxy]-, [4bS-(4ba,7a,8ap)]- 
The title compound of this example was prepared by procedures analogous to 
1 5 those described above in Example 244. Mass: 521 (M+1 )*. 

Example 612 2-Phenanthrenol, 1,2,3,4,4a,9,10,10a-octahydro-4a-pentyl-2- 

propyl-7-(4-pyridinylmethoxy)-, [2/?-(2a,4aa,1 OaP)]- 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 76. Mass: 422 (M+l^. 
20 Examples 613-614 

The title compounds of Examples 613-614 were prepared by procedures 
analogous to those described above in Example 15. 

Example 613 2-Phenanthrenecari3onitrile, 4b,5.6,7,8,8a,9,1 0-<K:tahydro-7- 

methoxy-4b-pentyl-7-(1-propynyl)-. [4bfi-(4ba,7a.8aP)]-, Mass: 
25 367(M+18r. 

Example 614 2-Phenanthrenecarbonitrile, 4b.5.6,7,8.8a.9.1 0-octahydro-7- 

methoxy-4b-pentyl-7-propyl-, (4bf?-(4ba,7a,8aP))-, Mass: 371 
(M+lsr. 

Examples 615-619 

30 The title compounds of Examples 61 5-61 9 were prepared by procedures 

analogous to those described above in Example 74. - ~ . . . " 
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Example 615 2-Phenanthreno!, 1 ,2:3,4,4a,9,10,10a-cctahydro-4a- 

(phenyIm8thy!)-2-propyl-7-{pyraziny!oxy)-, |2R-(2a,4aa,1 OaP)]- 
. Mass: 429 (M+1)*. 
Example 61 6 2-Phenanthrenol, 1 ,2,3,4,4a,9,1 0,1 Oa-octahydro-4a- 

{ph8nyImethyi)-2-propy!-7-(2-pyrimidinyloxy)-. [2B- 
(2a,4aa,10aP)]-. Mass: 429 (M+l)*. 
Example 61 7 2-Phenanthrenol, 1 ,2,3A4a,9,1 0, 1 0a-octahydro-7-[(3- 

methyIpyrazinyi)oxy]-4a-(phenyImethyl)-2-(1 -propynyl)-, [2f?- 
(2a,4aa,1Oa0)]-. Mass: 439 (M-h1)\ 
2-Phenanthrenol, 1 ,2,3,4,4a.9,10,10a-octahydro-7-[(3-methy!- 

2- quinoxalinyl)oxy]-4a-(phenylmethyl)-2-(1 -propynyl)-, [ZR- 
(2a,4aa,10ap)h Mass: 489 (M+1)\ 

Example 619 2-Phenanthrenol, 7-[(3.6-dimethyIpyra2inyl)oxyI- 

1 ,2,3,4,4a,9,1 0,1 0a-octahydro-4a-(phenylmethyl)-2-(1 - 
propynyl)-. [2/7-(2a,4aa,10ap)]-, Mass: 453 (M-l-1)^ 

Example 620 2-PhenanthrenoI. 1 ,2,3,4,4a,9,10,10a-octahydro-7-[(2-methyl- 

3- pyridinyl)methoxy]-4a-(phenylmethyl)-2-{1 -propynyl)-, [2R- 
(2a,4aa.10ap)]- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 76. Mass: 452 {M+1 )*. 
Example 621 2-Phenanthrenol, 1 ,2.3.4.4a,9,1 0.1 0a-octahydro-7-[(2-methyl- 

3-pyridjnyl)methoxy]-4a-(phenylmethyl)-2-propyl-, [2R- 

(2a,4aa,10ap)] 

The title compound was obtained as described in Example 627, below, except 
2-methyl-3-picotyl chloride hydrochloride was used instead of 2-picolyl chloride 
hydrochloride. Mass: 456 (M+1)*. 

Example 622 2-Phenanthrenol, 7-[(2-amino-6-methyl-4-pyrimidinyl)oxy]- 

1,2.3,4.4a.9,10,10a-octahydro-4a-(phenylmethyl)-2-propyl-, 
(2R-(2a.4aa,10ap)]- 
Tho title compound of this example was prepared by procedures analogous to 

those described above in Example 74. Mags: 458 (M+l )*. - - - ' 
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Example 623 2-Phenanthreno!, 1 ,2,3.4.4a,9,1 0,1 Ca-ocfehydro-7-[(6-methyl- 

2-pyridinyl)methoxy]-4a-(phenyImethyl)-2-propyl-, [2ff- 
(2a,4aa.10aP)]- 

The titi© contf^und of tftis example was prepared by proredures analogous to 
5 those described above in Example 76. Mass: 456 

Example 624 2-Phenanthrenol, 1 ,2,3,4,4a,9,10,10a-octahydro-7-[(6-methyl- 

2-pyridinyi)methoxy]-4a-(phenyIme%l)-2-(1 -propynyl)-, [2/?- 
(2a,4aa.1Oa0)] 

The tffie compound vms obtained as de^ribed in Examii^e 76, except 3- . 
10 meth^-2-picotyl chloride hydrochloride was used instead of 3-pi(xSyl chloride 
hydrochloride, yield 90%. MS m/z 452 (M+H)*. 
Examples 625-626 

The title compounds of Examples 625-626 were prepared by procedures 
analogous to those described above In Example 74. 
1 5 Example 625 2-Phenanthrenol, 1 ,2,3,4,4a,9,1 0,1 0a-octahydro-4a- 

(phenylmethyl)-2-propyl-7-[[4-(trifiuoromethyl)-2- 
pyrimidinyl]oxy]-, [2R-(2a,4aa,10ap)]-, Mass: 479 {M-17r. 
Example 626 2-Phenanthrenol. 1 .2.3,4.4a,9,1 0,1 0a-octahydro-4a- 

(phenylmethyl)-2-(1-propynyl)-7-[[4-(trifluoromethyl)-2- 
20 pyrimidinyl]oxy]-, [2/?-(2a,4aa,1 Oap)]-, Mass: 493 (M+1 )*. 

Example 627 2-PhenanthrenoI. 1 ,2.3,4,4a,9.10,10a-octahydro-4a- 

(phenylmethyl)-2-propyl-7-(2-pyridlnylmethoxy)-, [2R- 
(2a,4aa.10ap)] 

To a solution of 30 mg of the title compound of Example 10 and 8 mg of 60% 
25 NaH in 2 mL of anhydrous DMF was added 17 mg of 2-picolyl chloride hydrochloride 
at RT under N2 atmosphere overnight. The reaction was quenched with NH4CI (sat.), 
extracted with EtOAc (X3), washed with brine, dried over Na2S04, filtered and 
concentrated to dryness. Purification by preparative TLC SiOz using 30% EtOAc in 
hexanes as the elutant afforded 32 mg (84%) of the title product of this example as 
30 white fluffy powder. Mass: 442 (M+1 )^. 

Example 628 2-Phenantfir6nol, 1,2,3,4,4a.9,10,10a-octehydro-4a- ^ - 

(phenylmethyl)-2-propyl-7-(3-pyridinylmethoxy)-,-[2fl^ 
(2a.4aoe,10ap)] 
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The tito compound vvas obtained as described in Example 627, except tfte 3- 
picoiyl chloride hydrochloride was used instead of 2-picoIyl chloride hydrochloride. 
Mass: 442 {M+ir. 
Exannples K9-^ 

5 The tit'e compounds of Examples 629-633 were prepared by procedures 

analogous to those described above in Example 76. 

Example 629 2-Phen^nthreno!, 1 ,2,3,4,4a,9,10,10a-ocfehydrD-7-[(6-methy!- 

3-pyrid!nyl)methoxy]-4a-{phenyImethyI)-2-propyl-, [2B- 

(2ci,4aa,10aP)h Mass: 456 (M+lf. 
10 Example 630 2-Phenanthrenol. 1,2,3A4a,9,10,10a-octahydro-7-[(6-methyl- 

3-pyridinyl)methoxy]-4a-(phenyImethyl)-2-(1 -propynyl)-, [2ft- 

(2a.4aa,10aP)]-, Mass: 452 (M+1)\ 
Example 631 Pyridine, 3.3-[[1,2.3,4,4a,9,10.10aoctahydro-4a- 

(phenylmethyl)-2-(1 -propynyl)-2,7- 
15 phenanthrenediyl]bis(oxymethylene)]bis[6-methyl-, [2ft- 

(2a,4aa,1 Oa0)]-, Mass: 557 (M+1 
Example 632 2-Pyridinecarbonitrile, 6-[[[4b,5,6,7.8,8a.9,1 0-octahydro-7- 

hydroxy-4b-(phenyImethyl)-7-propyl-2- 

phenanthrenyl]oxy]methyl]-, [4bS-(4ba,7a,8aP)]-, Mass: 467 
20 (M+ir 

Example 633 2-PyridlnecartDonitrile, 6-[[[4b,5.6.7.8,8a,9,10-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-( 1 -propynyl)-2- 

phenanthrenyl]oxy]methyl]-, [4bS-(4ba,7a,8aP)]-, Mass: 481 

(M+18r. 

25 Examples 634-646 

The title compounds of Examples 634-646 were prepared by procedures 
analogous to those described above in Example 74. 
Example 634 2-Phenanthrenol, 7-[(3-amino-4-methyl-2-pyridinyl)oxy]- 

1 .2,3,4,4a,9, 1 0, 1 0a-octahydro-4a-{phenylmethyl)-2-propyl-, 
30 [2ft(2a.4aa,10ap)]-. Mass: 457 (M+1 )^ 

- Example 635 2-Phenanttireno!j 7-[J3-aminD-2-pyrid!ny})o)q^]- - 

1 ,2,3,4,4a,9,1 0, 1 0a-octahydro-4a-(phenylmethyi)-2-propyl-, 
[2ft-(2a,4aa.10ap)]-, Mass: 443 (M+1)\ 
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Example 637 



E}^mple 638 



10 ExarT^Ie639 



Example 640 



15 



20 



Exampel 641 



Example 642 



Example 643 



25 Example 644 



Example 645 



30 



Example 646 



3-Pyridin8ca^onitri!8, 6-m8thy!"2-[|4b.5,6,7.8:8a.9.1 0- 
octahydro-7-hydroxy-4b-(pheny!m6thyl)-7-(1-propynyI)-2- 
phenanthrenyi]oxy]-, [4bS-{4ba,7a,8ap)]-, Mass: 463 (M+l^. 
3-Pyridinecarbonitnl0, 6-methyl-2-[[4b.5.6,7.8.8a,9,10- 
octahydro-7-hydroxy-4b-{phenylmethyl)-7-propyl-2- 
phenantfirenyl]oxy]-. [4bS-(4ba,7a.8al3)]-. Mass: 467 (M+lf. 
3-Pyridinecarbonitril0, 2-J4b,5,6,7.8.8a.9,1 0-oclahydro-7- 
hydroxy-4b-{phenyImethyl)-7-propy!-2-ph8nanthreny!]oxy]-, 
{4bS-(4ba,7ot,8a3)]-. Mass: 453 (M+l)*. 
2-Ph8nanthreno!, 1 ,2.3,4,4a,9,10.10a-octehydro-4a- 
(phen^methy])-2-propyl-7-[2-(trifluoromethyl)phenoxy]-, [2f?- 
(2a,4aa,1Oa0)]-, Mass: 496 (M+l)^ 
2-PyridinecarbonitriIe, 6-[[4b,5.6,7,8,8a,9,10-octahydro-7- 
hydroxy-4b-(phenylmethyl)-7-(1 -propynyl)-2- 
phenanthrenyQoxy]-, Mass: 449 (M+l)^ 
2-Phenanthrenol, 1 ,2,3,4,4a,9,10,10a-octahydro-4a- 
(phenylm8thyl)-2-(1-propynyl)-7-[[6-(trifluoromethyl)-2- 
pyridinyl]oxy]-, Mass: 492 (M+1)*. 

2- Pyridinecarbonitrile, 6-[[4b,5,6,7,8,8a,9,1 0-octahydro-7- 
hydroxy-4b-(phenylmethyl)-7-propyl-2-phenanthrenyl]oxy]-, 
(4bS{4ba.7a.8ap)]-, Mass: 471 (M+18)*. 

3- Pyridinecarbonitrile, 4.6-dimethyl-2-[[4b.5.6,7.8.8a,9,1 0- 
octahydro-7-hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-2- 
phenanthrenyQoxy]-. [4bS-(4ba,7a,8aP)]-. Mass: 477 (M+1)*. 
3-Pyridinecarbonitrile, 6-[(4b.5.6,7.8.8a,9.10-octahydro-7- 
hydroxy-4b-(phenylmeth^)-7-( 1 -propy ny l)-2- 
phenanthrenyl]oxy]-, [4bS-(4ba,7a.8ap)]-, Mass: 449 (M+1)\ 
3-Pyridin8carbonitrile. 6-[[4b.5,6.7.8.8a,9,10-octahydro-7- 
hydroxy-4b-{phenylmethyl)-7-propyl-2-phenanthrenyl]oxy]-, 
[4bS'{4ba,7a,eap)]-. Mass: 453 (M+1)*. 
3-Pyridinecarbonitrii^ 4.6-dimethyl-2''[[4b,5,6,7,8,8a,9r10-' 
octahydro-7-hydroxy-4b-(phenylmethyl)-7-propy)-2- 
phenanthrenyljoxy]-, [4bS(4ba,7a,8aP)]-, Mass: 481 (M+1)*. 
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Examples 647-649 

The title compounds of Examples 647-649 were prepared by procedures 
analogous to those described above in Example 76. 

Example 647 2-Phenanthrenol. 7-[(2,6<i!ch!oro-4-pyrimidinyS)methoxy]- 

5 1 ,2,3,4.4a,9, 10,1 Oa-octahydro-4a-{pheny!methyl)-2-prcpyS-, 

[2/?-(2a.4aa,10aP)h. Mass: 51 1 (M). 
Example 648 2-Phenanthreno). 7-[(2.6-dim8thoxy-4-pyrimid!nyl)methoxy:- 

1 .2,3,4,4a.9,1 0,10a-octahydro-4a-(pheny!methyi)-2-propyI-„ 
[2fi-(2a,4aa.10aP)]-. Mass: 503 (M+lf. 
1 0 Example 649 2-Phenanthrenol, 7-[(2-ch!oro-6-methy!-4-pyridinyl)methoxy]- 

1 ,2,3,4,43.9,1 0,1 0a-a:tahydro-4a-(phenylmethyl)-2-propyl-, 
[2/?-(2a,4aa,10aP)]-, Mass: 490 (M). 
Example 650 2-Phenanthrenol, 7-[(6-ch!oro-2-pyridinyl)oxy]- 

1 ,2,3,4,40,9.1 0,1 0a-octahydro-4a-(phenylmethyl)-2-propyI-, 
15 [2^(2a,4aa,10ap)]- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 74. Mass: 444 (M-18)*. 
Example 651 2-Pyridinecari3onitrile, 3-[[[4b,5.6.7,8.8a.9,10-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-(1 -propynyl)-2- 
20 phenanthrenyl]oxy]methyl]-, [4bS-(4ba,7a.8aP)] 

The title compound was obtained as described in Example 76. except 2- 
cyano-3-picoiyl chloride hydrochloride was used instead of 3-picolyl chloride 
hydrochloride, yield 90%. MS m/z463 (M+Hf. 

Example 652 2-PyridinecartK)nitrile, 3-[[[4b.5,6,7,8.8a.9.1 0-octahydro-7- 

25 hydroxy-4b-(phenylmethyl)-7-propyl-2- 

phenanthrenyl]oxy]methyl]-. [4bS-(4ba,7a,8ap)] 
The title compound was obtained as described in Example 627, except 2- 
cyano-3-picolyl chloride hydrochloride was used instead of 2-picolyl chloride 
hydrochloride. Mass: 449 (M-17)*. 
30 Examples 653-660 

The title compounds of Examp:es_^-660 were prepared by proceduresr 
analogous to those described above in Example 76. 
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Example 653 2-Phenanthrenol, 1 .2,3.4,4a,9p1 0,1 0a-ot^hydro-7-[(2- 

methoxy-6-methyl-4-pyridinyI)methoxy]-4a-(phenyimethyI)-2- 
propyl-, [2B-(2a,4aa.10aP)]-. Mass: 486 (M+lf. 
Example 654 2-Phenanthrenol. 1 »2,3.4.4a;9,1 0,10a-octahydro-7-I(2-m8thy3- 

4-pyr(d{nyi)methoxy]-4a-(phenylmethyl)-2-propyl-. [2f?- 
(2a,4aa,1Oa0)]-, Mass: 456 (M+1)^ 
Example 655 2-Ph8nanthrenol, 1 .2.3,4,4a,9,10,10a-cctahydro-4a- 

(phenyImethyl)-2-(1 -propynyl)-7-(2-quinolinylmethoxy)-, [2fi- 
(2a,4aa,10a3)l-. Mass: 488 (M+l)*. 
Example 656 2-Phenanthreno!, 1 ,2.3,4,4a,9,10,10a-octahydro-4a- 

(phenylmethyl)-2-propyl-7-{2-quinoIinylmethoxy)-, [2»- 
(2a,4aa.10ap)]-, Mass: 492 (M+1 )*. 
Example 657 2-Phenanthrenol, 1 ,2,3,4,4a.9,1 0,1 0a-octahydro-7-[(2- 

methoxy-3-pyridinyl)methoxy]-4a-(phenylmethyl)-2-propyl-. 
[2/?-(2a,4aa,10aP)l-, Mass: 472 (M+l)*. 
Example 658 2-Phenanthrenol. 1 ,2,3,4,4a,9.10,10a-octahydro-4a- 

(pheny!methyl)-2-propyl-7-(pyrazlnylmethoxy)-, [2R- 
(2a.4aa,10aP)]% Mass: 443 (M+l^. 
Example 659 2(1 H)-Pyridinone, 3-[[[4b,5,6,7,8,8a,9,1 0-octahydro-7-hydroxy- 

4b-(phenylmethyl)-7-propyl-2-phenanthrenyl]oxy]methyl]-, 
[4bS-(4ba,7a.8aP)]-. Mass: 458 (M+l)*. 
Example 660 2-Phenanthrenol. 1 ,2,3,4.4a,9,1 0.1 Oa-octahydro-4a- 

(phenyImethyl)-2-propyl-7-(4-pyrimidinylmethoxy)-, [2ff- 
(2a.4aa.10aP)]-. Mass: 443 (M+l)*. 
2,7-Phenanthrenediol. 1 ,2.3,4,4a,9.10.10a-octahydro-2-(3- 
methoxy-1-propynyl)- 4a-{phenylmethyl)-, (2f?-(2a,4aa,10aP)]- 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 9. Mass: 359 (M-17)''. 
Example 662 3-Pyridinecart)0xamide, 6-methyI-2-[[4b.5,6,7,8,8a,9,1 0- 

octahydro-7-hydroxy-4b-(phenyImethyl)-7-propyl-2- 
phenanthrenyl]oxy3-J4bS-{4ba,7a.8aP)]- 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 74. Mass: 485 (M+l^. 



25 Example 661 
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Examples 863-665 

The title compounds of Examples 683-665 were prepared by procedures 
analogous to those described above in Example 76. 

Example 663 2-Phenanthreno!, 7-[(4.6<limethyl-2-pynm:dinyl)methoxy]- 

5 1 ,2.3.4,4a,9,1 0,1 0a-octahydro-4a-(pheny!methyl)-2-propy!-, 

[2ff-(2a,4aa,10aP)l-. Mass: 471 (M+lf. 
Example 664 2-Phenan^reno!, 1 ,2.3A4a,9,10,10a-octahydfO-4a- 

(phenyImeth^)-2-propyl-7-(3-quinoIinyImethoxy)-p [2f?- 

(2a,4aa.10ap)]-. Mass: 492 (M+1)*. 
1 0 Example 665 2-Phenantt)renol, 1 ,2.3.4,4a,9.1 0,1 0a-octahydro-4a- 

(phenylmethyl)-2-propyl-7-(4-quinolinylmethoxy)-, [2R- 

(2(x,4aa.10aP)]-, Mass: 492 (M-t-l^- 
Example 666 2-Phenanthrenol, 1 ,2.3,4,4a,9.1 0,1 0a-octahydro-7-[(3-methyl- 

2- quinoxalinyl)oxy]-4a-(phenyImethyl)-2-propyI-, [2/?- 
15 (2a,4aa,10aP)]- 

The tide compound of this example was prepared by procedures analogous to 
those described above in Example 74. Mass: 493 (M+1 

Example 667 2-Phenanthrenol, 1,2,3.4,4a,9.10.10a-octahydro-7-[(5-methyl- 

3- isoxa2otyl)methoxy]-4a-(phenylmethyl)-2-propyl-, [2fl- 
20 {2a,4aa.10aP)]- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 76. Mass: 428 (M-1 7)*. 
Example 668 2.7-Phenanthrenediol. 1 ,2.3.4,4a,9,1 0,1 0a-octahydro-2-(3- 

methoxypropyl)-4a-(phenylmethyl)-, [2S{2a,4aa,1 Oag)]- 
25 The title compound of this example was prepared by procedures analogous to 

those described above in Example 10. Mass: 363 (M-1 7)*. 
Example 669 2,7-Phenanthrenediol. 2-(ethoxyethynyl)-1 ,2.3.4,4a,9,1 0,1 Oa- 

octahydro-4a-(phenylmethyl)-, [2f?-(2a,4aa,1 OaP)]- 
The title compound of this example was prepared by procedures analogous to 
30 those described above in Example 9. Mass: 359 (M-1 7)". 

Examples 670-671 \ ^ ' - ' 

The title compounds of Examples 670-671 were prepared by procedures- 
analogous to those described above in Example 10. 
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Example 670 2 J-Phenanftrenedio!. 1 ,2.3,4,4a.9,1 0.1 Oa-cctahydro-4a- 

(phenyImethyi)-2-(3-phenyI-2-propynyl)-. [2R-{2a,4aa,1 OalJ)>, 
Mass: 405 (M-iy)*. 

Exarnpie 671 2,7-Phenanthren8dio!, 2-(2-8*!0xyethy:)-'! ,2,3,4,4a.9,1 0,1 Oa- 

5 cctahydn>4a-{pheny!methyS)-, [2R(2a,4aa,10aP)]-, Mass: 353 

{M'^7)\ 

Example 672 S-Pyridinecarbonitrile. 6-[[[4b,5,6,7,8,8a,9,1 0-octahydro-7- 

hydroxy-4b-(phenylmett)yl)-7-propyl-2- 

ph8nanthrenyI]oxy]methyl]-, [4bS-(^a,7a,8aP)]- 
1 0 The titie impound of this example was prepared by p^>cedures analogous to 

those described above in Example 76. Mass: 467 (M+1 
Example 673 2-Phenantftrenol. 1 ,2,3,4,4a.9,1 0,1 0a-oclahydro-2-(3- 

methoxypropyl)-4a-(phenylmethyl)-7-(3-pyridinylmethoxy)-, 

[2S(2a,4aa.10aP)] 

15 To a solution of 28 mg of the title compound of Example 668 and 7 mg of 

60% NaH in 2 mL of anhydrous DMF was added 15 mg of 3'pia)Iyl chloride 
hydrochloride at RT under Na atmosphere overnight. The reaction was quenched with 
NH4CI (sat.), extracted with EtOAc (X3), washed with brine, dried over NaaSOA, 
filtered and concentrated to dryness. Purification by preparative TLC SiOa using 35% 

20 EtOAc in hexanes as the eluant afforded 30 mg (87%) of the title product of this 
example as white fluffy powder. Mass: 472 (M+1 

Example 674 2-Phenanthrenol, 1 ,2,3,4,4a,9,10,10a-octahydro-7-[(6- 

methoxy-2-pyridinyl)methoxy]-4a-(phenylmethyl)-2-propy!-, 
[2/7-(2a,4aa,10a3)]- 

25 The title compound of this example was prepared by procedures analogous to 

ttiose described above in Example 76. Mass: 472 (M+1)^. 
Examples 675-677 

The title compounds of Examples 675-677 were prepared by procedures 
analogous to those described above in Example 81 . 
30 Example 675 2,7-Phenanthrenediol, 2-[(cyclopropylmethoxy)methyll- 

1.2.3,4,4a.9.10,10a-<)ctahydro-4a-(phenylm8fliy3)-, [2;?- - 
(2a,4aa,10aP)K Mass: 375 (M-17)*. - " S ^ 
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Example 676 2,7-Phenanthrenedio!, 2-(ethoxymethyi)-1 .2.3.4,4a,9,1 0,10a- 

cctahydro-4a-(phenyImathyl)-, [2^(2a,4aa,10aP)]-, Mass: 349 
(M-17r. 

Example 677 2,7-Phenanthrenedioi. 1 .2,3,4,4a,9,1 0,1 0a-octeihydro-4a- 

5 (pheny!m8thyl)-2-[(2.2,2-trif!uoroethoxy)m0thyi]-, [2B- 

(2a.4aa,10aP)]-, Mass: 403 (M-17)*. 
Example 678 27-Phenanthrenediol, 1 ,2,3,4,4a,9,10,10a-octahydro-2-(1- 

pipendinylmethyl)-4a-(phenylm8thyl)*. [2R-(2a,4aa,10ap)]- 
The title cx)mpound of ^!s example was prepared by procedures analogous to 
1 0 those described above in Example 83. Mass: 406 (M+1 )*. 
Examples 679-682 

The title compounds of Examples 679-682 were prepared by procedures 
analogous to those described above in E)^mple 81 . 

Example 679 2,7-Phenanthrenediol, 1,2,3,4,4a,9,10,10a-octahydro-2-I(2-(1- 

1 5 methylethoxy)ethoxyImethyl]-4a-(phenylmethyl)-, [ZR- 

(2a,4aa,10a^)]-, Mass: 423 (M+l^. 
Example 680 2-Phenanthrenol, 1 ,2.3,4.4a.9.1 0,1 Oa-octahydro-2- 

(methoxymethyl)-4a-(phenylmethyl)-7-(3-pyridinylmethoxy)-, 
[2fl^(2a.4aa,10aP)]-. Mass: 444 (M+lT- 
20 Example 681 2-Phenanthrenol. 2-(ettioxymethyl)-1,2,3,4,4a,9,10,10a- 

octahydro-4a-(phenylmethyl)-7-(3-pyridinylmethoxy)-, [2f?- 
(2a,4aa.10ap)]-. Mass: 458 (M+1)*. 
Example 682 . 2.7-Phenanthrenediol, 1 ,2,3,4.4a.9.1 0,1 0a-octahydro-2-[(2- 

methoxyethoxy)methyl]-4a-(phenylmethyl)-. (4aS, 1 0afl)-, 
25 Mass: 397 (M+lf. 

Example 683 2-Phenanthreno!, 1 ,2,3,4,4a.9, 1 0,1 0a-octahydro-7-[(2-methyl- 

5-thiazolyl)methoxy]-4a-(phenylmethyl)-2-propyl-, [2R- 
(2a,4aa,10ap)]- 

The title compound of this example was prepared by procedures analogous to 
30 those described above in Example 76. Mass: 462 (M+1 y. 

Examples 684-685 _ ^ • - - . . " 

The title compounds of Examples 684-685 were prepared by procedures- 
analogous to those described above in Example 72. 
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Examplo 684 2-Phenanthreno!, 7-[|5-(1 p1 «dimemy!ethyi)-1 ,2.4-oxad{a2o!-3- 

yl^methoxy]-1 ,2,3,4,4a,9, 1 0, 1 0a-octahydro4a-{pheny!methyl)- 
2-propyl-, [2fl-(2a,4aa,1Oa0)j-. Mass: 489 (M+lf. 

Example 685 2-Phenanthrenof. 7-u5-(3,5-dimethyi-4-isoxazoIy;)«1 ,2,4- 

5 oxadia2o!-3-yi]methcxy]-1 ,2,3,4.4a,9,1 0.1 Oa-octahydro-4a« 

(ph8nyImethyI)-2-propy!-. [2ff-{2a,4acx,10aP)]-, Mass: 510 (M- 
17)*. 

Example 686 2-Phenanthreno!, 1 ,2,3.4,4a.9.1 0.1 0a-cctahydro-2-(3-methoxy- 

1 -propynyi)-4a-(pheny!methyl)-7-(2-pyridiny!m8thoxy)-, [2R- 
10 (2a,4aa,10aP)]- 

The title impound of this example was prepared by procedures analogous to 
those described above for the preparation of the title compound of Example 76. 
Mass: 468 (M+ir. 

Example 687 2-Phenanthrenol. 4l>,5,6,10-tetrahydro-7-phenyl-^- 

1 5 (phenylmethyl)-, (S)- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 1 36. MS: 364 (M+1 )*. 
Examples 688-691 

The title compounds of Examples 688-691 were prepared by procedures 
20 analogous to those described above in Example 51 . 

Example 688 2(1 H)-Phenanthrenone, 4b-(2-butenyl)-3,4.4b,5,6.7.8.8a.9,1 0- 

decahydro-7-hydroxy-7-(1 -propynyl)-, [4bS-[4b<x(£).7a,8ap]]-; 
See also Example 51. 
Example 689 2(3H)-Phenanthrenone, 4b-(2-butenyl)- 

25 4,4a,4b,5,6,7.8,8a,9, 1 0-decahydro-7-hydroxy-7-(1 -propynyl)-. 

[4bS(£).7S,8afl]-, MS: 312 (M+l)*. 
Example 690 2(3H)-Phenanthrenone. 4b-(2-butenyl)- 

4,4a,4b.5,6,7,8r8a,9, 1 0-decahydro-7-hydroxy-7-(1 -propynyl)-, 
[4afl-[4aa.4bp(£),73,8aa]]-; See also Example 51. 
30 Example 691 2(1 H)-Phenanthrenone, 4b-(2-butenyl)-3.4,4b,5,6,7.8.8a,9.10- 

de<^hydro-7-hydroxy^-(1 -propyr^yS)-, [4bS-I4ba(£),7p.8a^]-, 
MS: 313 (M+1)*. 
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Example 692 2{3H)-Phenanthrenon8, 4b-(2-butenyl)- 

4,4a,4b,5.6.7,8.8a,9,1 0-decahydro-7-hydroxy-7-(1 -prcpyny!)-, 
oxime, [4b^£).7f?.8a«]- 
T>.9 title compound of this example was prepared by procedures artaSogous to 
5 those described above in Example 77. MS: 328 (M+1)*. 
Examples 693-695 

The titie compounds of Examples 693-695 were prepared by procedures 
analogous to those described above in Example 136. 
Example 693 2-Phenanthrenol, 4b.5,6.8a,9,10-h8xahydro-4b-[(4- 

1 0 hydroxyphenyl)methyi]-7-propy!-, (4bS-c/s), MS: 349 (M+1 )*. 

Example 694 27-Phenanthrenediol, 4a-[[4-(dimethylamino)phenyl]methyi]- 

1,2,3.4,4a,9,10,10a-octahydro-2-propyl-, (4aS,10aS)-, MS: 370 
(M+1 )*; isomer of the title product of Example 695. 
Example 695 2,7-Phenanthrenediol, 4a-p-(dimethylamino)phenyl]methyl]- 

15 1,2.3,4,4a.9.10.10a-octahydro-2-propyl-, (4aS.10aS)-, MS: 370 

(M+1)*; isomer of the title product of Example 694. 
Example 696 2-Phenanthrenol, 4a-I[3-{dimethylamino)phenyl]methyl]- 

1 ,2.3.4.4a,9. 1 0, 1 0a-octahydro-7-(2-hydroxyethoxy)-2-(1 - 
propynyl)-. [2R-(2a.4aa,10aP)]-; See also Example 60. 

20 Examples 697-699 

The title compounds of Examples 697-699 were prepared by procedures 
analogous to those described above in Example 9. 
Example 697 



25 Example 698 



Example 699 



30 



E)^mp!e 700 



2,7-Phenanthrenediol, 1 .2,3.4.4a,9.10.10a-octahydro-1 .1 ,4a- 
trlmethyl-2-(1 -propynyl)-. MS: 299 (M+1)*. 
2,7-Phenanthrenediol. 2-(3-f luoro-3-methyl-1 -butynyl)- 
1 ,2,3,4.4a,9,10,10a-octahydro-4a-(phenylmethyl)-, (2fl- 
(2a,4aa.10ap)]-, MS: 394 (M+1)*. 
2,7-Phenanthrenediol, 2-(3-fluoro-3-methyl-1 -butynyl)- 
1 ,2,3,4,4a,9,10,10a-octahydro-4a-(phenylmethyl)-, [2S- 
(2a,4ap,10aa)]-, MS: 394 (M+1)*. 
2-Phenanthr6nol, 2-(3,3<f!m3ft>^butyl)^"1^2,3.4,4a,9,1 0,10a- 
octahydro-4a-(pheny[methyl)-7-(3-pyridinylm8thoxy)-, [2f?- 
(2a.4aa,10aP)l- 
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The tit'e corrpound of this example was prepared by procedures analogous to 
those described above in Example 76. MS: 485 (t^1 T. 
Example 701 2,7-Phenanthrenedio!, 1 ,2,3.4.4a,9,1 0,1 0a-octahydro-2-(2- 

pheny!ethy!)-4a-(phenylmethyl)-, [2R-(2a,4aa,1 Oap)]- 
5 The title rompcund of this e)®mpi8 was prepared by procedures analogous to 

those described above in Example 1 0. MS: 41 4 (M+1 )* 
Example 702 2,7-Phenanthrenedio!p 1 ,2,3,4,4a,9,1 0,1 Oa-octehydro-2- 

[(meth^thio)methyi]-4a-(phenylmethyl)-, [2f?-(2a,4aa,1 Oap)]- 
The title rampound of this example was prepared by procedures analogous to 
1 0 those described above in Example 81 . MS: 370 (M+1 
Examples 703-705 

The title compounds of Examples 703-705 were prepared by procedures 
analogous to those described above in Example 76. 
Example 703 2-Phenanthrenol, 1 ,2,3,4,4a,9,1 0,1 0a-octahydrD-2-(2- 

1 5 phenylethyl)-4a-(phenylmethyl)-7-(3-pyridlnylmethoxy)-, [2f?- 

(2a,4aa,10ap)]-, MS: 505 (M+l)*. 
Example 704 2-Phenanthrenol, 1 .2,3.4,4a,9,1 0,1 0a-octahydro-7-[(2-methyl- 

5-thiazolyl)methoxy]-4a-(phenylmethyl)-2-propyl-, [2/?- 
(2a.4aa,10aP)]-. MS: 463 (M+1)\ 
20 Example 705 2-Phenanthrenol. 7-[[5-(1 ,1 -<Jimethy!ethyl)-1 ,2,4-oxadiazo!-3- 

yl]methoxy)-1 ,2,3,4,4a,9,1 0,1 0a-octahydro-4a-(phenylmethyl)- 
2-propyl-, [2f?-{2a.4aa,10aP)]-, MS: 490 (M+l)*. 
Example 706 2-Phenanthrenol, 7-[[5-(3,5-dimethyl-4-isoxazolyl)-1 ,2,4- 

oxadiazol-3-yl]methoxy]-1 ,2,3,4,4a,9,1 0,1 0a-octahydro-4a- 
25 {phenylmethyl)-2-propyl-, [2/?-(2a.4aa,10aP)]- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 69. MS: 529 (M+1f . 

Example 707 2-Phenanthrenol, 1 ,2,3,4,4a,9, 1 0, 1 0a-octahydro-2-{3-methoxy- 

1 -propynyl)-4a-(phenylmethyl)-7-{2-pyridinylmethoxy)-, 
30 (2a.4aa,10aP)]- 

— The Me compound of this example vms prepared by procedures anaEpgoiis to 

those described above In Example 76. MS: 469 (M+1 )*. - - " 

Examples 708-710 
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The title compounds of E)^mp!es 708-710 were prepared by procedures 
artalogous to those described above in Example 81 . 
Example 708 2-Phenanttirenol, 2-[(cyclopropylmetttoxy)methyj]- 

1 ,2,3,4,4a,9,1 0.1 0a-octahydro-4a-(pheny!methy!)-7-(3- 
5 pyridinylmethoxy)-. [2/7-(2a,4aa.1 Oap)]-. MS: 485 (M+1 )*. 

Example 709 2-Phenanthrenol. 1 .2.3,4,4a,9,10,10a-octahydro-4a- 

(phenyImettiyI)-7-(3-pyridinylmethoxy)-2-[(2,2,2- 
trifIuoroethoxy)methyl]-. [2ff-(2a,4aa,10aP)]-, MS: 513 (M+1)*. 
Example 710 2-Phenanthreno!, 1 ,2,3,4,4a,9,10,10a-6ctahydro-2-I(1- 

1 0 mettiylethoxy)methyi]-4a-(phenyImethyl)-7-(2- 

pyridinylmethoxy)-, [2«-(2a,4aa,10ap)]-, MS: 458 (M+l)*. 
Example 71 1 2-Phenanthrenol, 2-(a2idomethyl)-1 ,2,3,4.4a,9,1 0.10a- 

octahydro-4a-(phenylmethyl)-7-(2-pyridinylmethoxy)-, [2R- 
(2a,4aa,10a3)]- 

1 5 The title compound of this example was prepared by procedures analogous to 

those described above In Example 82. MS: 473 (M+l)"^. 
Examples 712-717 

The title compounds of Examples 712-717 were prepared by procedures 
analogous to those described above in Example 81 . 



20 Example 712 



25 



30 



Example 713 



Example 714 



Example 715 



2-Phenanthrenol, 1 ,2,3,4,4a.9,10,10a-octahydro-4a- 
(phenylmethyl)-7-(3-pyridinylmethoxy)-2-[(2- 
pyridinylmethoxy)methyl]-. [2/?-(2a,4aa,10ap)]-. MS: 522 

(M+ir. 

Propanenitrile. 3-[[1 .2,3,4,4a.9.10.10a-octahydro-2-hydroxy- 
4a-(phenylmethyl)-7-(3-pyridinylmethoxy)-2- 
phenanthrenyQmethoxy]-, [2f7-(2a.4aa,10ap)]-. MS: 484 

{M+ir. 

2-Phenanthrenol,2-[{cyclopentyloxy)methyl]- 

1 ,2,3,4,4a,9.1 0,1 0a-octahydro-4a-(phenylmethyl)-7-(3- 

pyrldinylmethoxy)-, [2«^(2a.4aa,10aP)]-, MS: 499 (M+l)*. 

2- Phenanthrenc!, 1 .2,3,4,4a,9,10,10a-octahydro-2-[[(3-msthy!- 

3- oxetanyl)methoxy]methyl]-4a-(phenyimethyl)-7-(3- 
pyridinylmethoxy)-,[2/7-(2a.4aa,10ap)]-, MS: 515 (M+l)*. 
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2-Phenanthreno!, 2-[{1 ,1 -<limethyIethoxy)methyl]- 
1 ,2,3,4,4a,9,1 0,1 Oa-octehydro-4a-(ph8nyImethyI)-7-(3- 
pyridinyimethoxy)-, [2B-(2a,4aa,10aP)]-. MS: 487 (M+1)*. 
2-Ph8nan^renol, 1 .2,3A4a,9.10,10a-octahydro-2- 
(ph8noxymethyl)-4a-(phenyImethyl)-7-(3i>yridlny!methoxy)-, 
[2«^(2a.4aa.10aP)]-, MS: 507 (M+l)*. 
1H-Benz[©]inden8-2-carboxyIic acid, 2,3,3a,4,5,9b-h8xahydro- 
9b-(phenyImethyl)-7-(3-pyridinyImethoxy)-, methyl ester, [ZR- 
(2a.3aa,9bP)]- 

1 0 The title compound of this example was prepared by proc^ures analogous to 

tiiose described above in Example 76. MS: 429 (M-f 1 y. 
Example 71 9 Spiro[1 ,3-dioxolane-2,2'(1 'W)-phenanthren]-7-ol, 

3\4',4*a,9M0M0'a-hexahydro-4*a-(phenylmethyl)-,(4'aS- 

transy 

1 5 The title compound of this example was prepared by procedures analogous to 

those described above in Example 7. MS: 351 (M+1)*. 
Example 720 2.7-Phenanthrenediol. 1 ,2.3,4,4a,9.10.10a-octahydro-2-{1 

imidazol-1 -ylmethyl)-4a-(phenylmethyl)-. [2/?-(2a.4aa, 1 0aP)]- 
The title compound of this example was prepared by procedures analogous to 
20 those described above in Example 48. MS: 390 (M+1 

Example 721 2,7-Phenanthrenediol, 1 ,2,3,4,4a,9,10,10a-octahydro-4a- 

(phenylmethyl)-2-(1 H-l ,2,4-triazol-1 -yimethyl)-, [2R- 
(2a,4aa,10aP)]-; See also Example 48. 
Example 722 2,7-Phenanthrenediol. 1 ,2,3,4,4a.9,1 0,1 0a-octahydro-4a- 

25 (phenylmethyl)-2-t2-(2-pyridinyl)ethyl]-, [2S-(2a.4aa,1 OaP)]- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 10. MS: 415 (M+1)\ 
Examples 723-724 

The title compounds of Examples 723-724 were prepared by procedures 
30 analogous to those described above in Example 76. MS: 506 (M+1 )*, 

Example 723 2-Ph8nanthrenoI, 1 ,2,3,4,4a,9,10,1Ca-octahydro-4a- 

(phenyImethyl)-2-[2-(2-pyridinyl)ethyl]-7-(3-pyridinylmethoxy)-, 
(25-(2a,4aa,10aP)]- 



Examp!e 716 



E)®mp!e 717 

5 

Example 718 
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Example 724 2-Phenanthreno!. 1 .2.3,4.4a,9,10.10a-octahydro-2- 

l(methyIthio)methyI]-4a-(phenyImethy3)-7-{3-pyiidinyimethoxy)-, 

[2R-(2a.4aa,10aP)]-, MS: 461 (M+l)*. 
Example 725 2-Phenanthreno!, 2-[(cycIobulyloxy)melhyI]- 

1 .2,3,4,4a.9.1 0,1 0a-octahydro-4a-(phenyImefliyI)-7-(3- 

pyridinyimethoxy)-, [2/?-(2a,4aa.10aP)]- 
To a solution of 20 mg of the title compound of Preparation 20 and 6 mg of 
Na in 1 mL of anhydrous DMF was added 0.019 mL of cyclobutanol at 85 ""C under 
Na atmosphere overnight. The reaction was quenched vwth NH4CI (sat.), extracted 
with EtOAc (X3), washed with brine, dried over Na2S04, tittered and roncentrated to 
dryness. Purification by preparative TLC SiOa using 8% acetone in methylene 
chloride as the eluant afforded 18 mg (76%) of the title product of this example as 
white fluffy powder. Mass: 484 (M+1 Y, 
Examples 726-734 

The title compounds of Examples 726-734 were prepared by procedures 
analogous to those described above in Example 725. 



Example 726 



20 Example 727 



Example 728 



Example 729 



Example 730 



2-Phenanthrenol, 2-[(2-fluoroethoxy)methyl]- 

1 .2,3.4,4a,9, 1 0. 1 0a-octahydro-4a-(phenylmethyl)-7-(3- 

pyridinylmethoxy)-. [2«-{2a.4aa,10a3)]-, MS: 477 {M+1)\ 

2-Phenanthrenol, 1 ,2,3,4,4a,9,10,10a-octahydro-2-[[2- 

(methylthio)ethoxy]methyl]-4a-(phenylmethyl)-7-(3- 

pyridinylmethoxy)-. (2/?-(2a,4aa,10ap)]-, MS: 505 (M+1)*. 

2-Phenanthrenol, 2-[(2.2-dimethylpropoxy)methyl]- 

1 ,2,3,4,4a.9. 10,1 0a-octahydro-4a-(phenylmethyl)-7-(3- 

pyridinylmethoxy)-, [2fl-(2a.4aa,10aP)]-, MS: 501 (M+1)*. 

2-Phenanthrenol. 2-[(2-ethyIbutoxy)methyl]- 

1 ,2,3,4,4a,9. 1 0, 1 0a-octahydro-4a-(phenylmethyl)-7-(3- 

pyridinylmethoxy)-. [2«-{2a.4a<x.10ap)]-, MS: 515 (M+1)^ 

2-Phenanthrenol, 2-[(2-butynyloxy)methyl)- 

1 ,2.3,4,4a,9.1 0,1 Oa-octahydra4a-(phenylmethyl)-7-(3- 

pyrfdinylmethoxy)-, [2/^(2a,4acx.10a3)J-. MS: 483 (M+1)*. 
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Example 731 2-Phenanthrenol, 2-[(cyc!ohexy!methoxy)methyll- 

1 ,2,3,4,4a,9,1 0.10a-TCtahydro-4a-(phenyImettiyl)-7-(3- 
pyridinylmethoxy)-, [2/?-(2a.4aa,10aP)3-, MS: 527 (M+l)*. 

Example 732 2-Phenanthrenol, 2'[(cyclop8ntyImethoxy)metiiyl]- 

1 »2.3,4.4a,9, 1 0, 1 0a-octahydro-4a-(phenyImethyl)-7-(3- 
pyridinylmettioxy)-, [2/?-{2a.4aa,10aP)]-. MS: 513 (M+l)*. 

Example 733 2-Phenanthrenol, 2-[(cyc!obiJtytmethoxy)methyl]- 

1 .2.3.4,4a,9, 1 0. 1 0a-octahydro-4a-(ph8ny[mettiyl)-7-(3- 
pyridinylmethoxy)-. [2/?-(2a,4aa.10aP)l-. MS: 499 (M+l^. 

Example 734 2-Phenanftreno!, 1 ,2,3,4,4a,9.10,10a-octahydro-4a- 

(phenylm8thyl)-2-[[(3-phenyl-1-propynyl)oxy]melhyl]-7-(3- 
pyridinylmethoxy)-. [2/?-(2a,4aa.10aW]-. MS: 545 (M4.I)*. 

Example 735 2-Phenanthrenol, 2-(3-f luoro-3-methyl-1 -butynyl)- 

1.2.3,4,4a,9.10,10a-oclahydro-4a-(phenylmethyl)-7-(3- 
pyridinylmethoxy)-, [2/?-(2a,4aa,10aP)]- 
The title compound of this example was prepared by procedures analogous to 

those described above in Example 9. MS: 485 (M+1)*, 

Examples 736-738 

The title compounds of Examples 736-738 were prepared by procedures 

analogous to those described above in Example 76. 



Example 736 



Example 737 



Example 738 



30 Example 739 



2-Phenanthreno!, 1 ,2.3.4,4a,9,1 0, 1 0a-octahydro-2-(1 H- 
imida2ol-1-ylmethyl)-4a-{phenylmethyl)-7-(3-pyridinylmethoxy)- 
. [2f?-(2a.4aa.10aP)]-. MS: 481 (M+l^. 
2-Phenanthrenol. 1 ,2.3.4.4a.9,1 0.10a-octahydro-4a- 
(phenylmethyl)-7-(3-pyridinylmethoxy)-2-(1 W-1 ,2,4-triazol-1- 
ylmethyl)-. [2ff-(2a,4aa,10aP)]-. MS: 482 (M+1)\ 
Pyridine, 3-[((3\4',4'a.9M0M O'a-hexahydro-4'a- 
(phenylmethyl)spiro[1 ,3-dioxolane-2,2X1 •H)-phenanthren]-7'- 
yl]oxy]methyl]-, (4'aSfrans)-. MS: 443 (M+l)*. 
2-Phenanthrenol, 2-(ethoxymethyl)-1 ,2,3,4.4a,9,10,10a- 
octahydro-4a-(phenylmothyl)-7-(2-pyrEdinylmethO)Qf)-, [2^ 
(2a.4aa,10aP)]- 
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To a solution of 20 mg of the title compound of Example 676 and 5 mg of 
60% NaH in 2 mL of anhydrous DMF was added 11 mg of 2-piralyl chloride 
hydrochloride at RT under N2 atmosphere overnight. The reaction was quenched with 
NhUCi (sat), extracted with EtOAc (X3), washed with brine, dried over Na2S04. 
5 filtered and concentrated to dryness. Purification by preparafive TLC (SiOa) using 
45% EtOAc in hexanes as the eluant afforded 24 mg (96%) of Hxe title product of this 
example as white fluffy powder. Mass: 458 (IVI+1 )'*'. 
Example 740 2-Phenanthrenol, 2-(ethoxymethyi)-1 ,2,3,4,4a,9,1 0,10a- 



The title compound of this example was prepared by procedures analogous to 
those described above in Example 81 . MS: 463 (M+l 



The title compound of this example was prepared by proc^ures analogous to 
those described above in Example 67. MS: 481 (M+1)*. 
Examples 742-744 

The title compounds of Examples 742-744 were prepared by procedures 
20 analogous to those described above in Example 74. 

Example 742 2-Phenanthrenol, 2-(ethoxymethyl)-1 .2.3,4,4a,9,1 0,1 Oa- 



10 



octahydro-7-[(5-methyl-3-isoxa20lyl)metttoxy]-4a- 
(phenylmethyl)-, [2/?-(2a,4aa,10ap)]- 



Example 741 



2-Phenanthrenol, 2-(ethoxymethyl)-1 ,2.3,4,4a.9,1 0,10a- 
GCtahydro-7-[2-(4-morpholinyl)ethoxyI-4a-(phenylmethyl)-, [2R- 
(2a,4aa,10ap)]- 



15 



30 Example 745 



25 



Example 744 



Example 743 



octahydro-4a-(phenylmethyl)-7-(pyrazinyloxy)-, [ZR- 
(2a,4aa,10ap)]-, MS: 446 (M+l)*. 

2- Phenanthrenol, 7-[(2-amino-6-methyl-4-pyrimidinyl)oxy]- 
1 .2,3,4,4a,9,10,10a-octahydro^-(phen^methyl)-, [2B- 
(2a,4aa,10aP)]-. MS: 475 (M+1)*. 

3- Pyridinecarboxamlde, 6-I[7-(ethoxymethyl)- 
4b,5,6.7,8,8a,9,10-octahydro-7-hydroxy-4b-(phenylmethyl)-2- 
phenanthrenyQoxy]-, [4bS-(4ba,7a,8ap)]-, MS: 488 (M+1)^ 
2,7-Phenanthrenediol, 1 ,2,3,4,4a,9J0,10a-octahydro-2- 
[(methyssu!fonj^)methyll-4a-(pheny'methyl)-, [2R- 
(2a,4aa,10ap)]- 
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At room temperature, under nitrogen, mete-chloroperoxybenzoic acid (58 mg) 
was added to the title product of Example 702 (20 mg) in CHgCia and monitored by 
TLC. When no starting nnaterial rentained, the reaction was quenched with 10% 
sodium bissulfite solution and extracted with CHgCb (3X). The organics were 
5 rombined and dried with Na2S04, filtered and concentrated. PurtfiMtion by flash 
diromotography with 10% MeOH in CH2CI2 yielded 15 mg of white solid. Mass: 402 
(M+l)*. 

Example 746 2-Phenanthrenol, 2-(cycIopropyIethynyl)-1 ,2,3,4,4a,9,1 0,1 Oa- 

octahydro-7-[(2-mettiy!-3-pyridin^)methoxy]-4a- 
10 (phenylmethyl)-, (2R-(2a,4aa,10ap)]- 

The title compound was obtained as described in Example 764 except the title 
compound of Example 150 was used as starting material. Mass: 478 (M+1)^. 
Examples 747-748 

The title compounds of Examples 747-748 were prepared by procedures 
1 5 analogous to those described above in Example 76. 

Example 747 2-Phenanthrenol, 2-(cyclopropylethynyl)-1 .2,3.4.4a.9,10.1 Oa- 

octahydro-4a-(phenylmethyl)-7-(2-pyridinylmethoxy)-. [2R- 
(2a,4aa.10ap)]-. MS: 465 (M+l)*. 
Example 748 2-Phenanthrenol. 2-(2-cyclopropylethyl)-1 ,2,3,4,4a.9,1 0,1 Oa- 

20 octahydro-4a-(phenylmethyl)-7-(2-pyridinylmethoxy)-, [2R- 

(2a,4aa.10aP)]-. MS: 469 (M+lT- 
Example 749 2-Phenanthrenol, 2-(2-cyclopropylethyl)-1 ,2,3,4.4a,9,1 0,1 Oa- 

octahydro-7-[(2-methyl-3-pyridinyl)methoxy]-4a- 
(phenylmethyl)-, [2/?-(2a,4aa,10aP)]- 
25 The title compound was obtained as described in Example 764 except the title 

product of Example 377 was used as starting material. MS: 482 (Mf 1 )*, 
Example 749a 2-Phenanthrenol, 1 ,2,3,4,4a,9,10,10a-octahydro-7-[(2-methyl- 
3-pyridinyl)methoxyl-4a-(phenylmethyl)-2-(trifluoromethyl)-, 
(2ff.4aS.10an)- 

30 The title compound was obtained as described in Example 764 except the title 

product of Example 799 was used as sterSng material. hUS: 4^ (M+1 )*. 
Example 749b 2-Pyridinecarbonitrile, 3-[[[(4bS,7f7,8dfl)-4b,5.6.7,8,8a.9.10- 

octahydro-7-hydroxy-7-methyl-4b-(phenylmethyl)-2- 

phenanthrenyl]oxy]methyl]- 
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To a solution of 222 mg of the title compound of Example 750 and 55 mg of 
60% NaH in 5 mL of anhydrous DMF was added 400 mg of 2-cyano!-3-picolyl 
chloride hydrochloride at RT under Hz atmosphere overnight The reaction was 
quenched witti NH4CI (sat.), extracted with EtOAc (X3), washed with brine, dried over 
5 Na2S04, filtered and concentrated to dryness. Purification by column diromatography 
using 35% EtOAc in hexanes as ttte eluant afforded 220 mg (74%) of tiie ti«e 
product of this example as white fluffy powder. MS: 439 (M+1 
E^imple 750 2,7-Phenanthrenediol, 1 ,2,3,4.4a,9,10.10a-octahydro-2- 

methyl-4a-(phenyImethyl)-,[2^(2a,4aa,10aP)]- 
1 0 The trfie compound of tiiis example was prepared by prcK^^ures analc^ous to 

those described above in Example 9. MS: 323 (M+1 )*. 
Example 751 2-Phenanthrenol, 2-[((yc!obutyIoxy)methyO- 

1 ,2,3.4.4a,9,1 0.1 0a-octahydro-7-[(1 -oxido-3- 
pyridinyl)methoxy]-4a-(phenylmethyl)-, [2fH2a,4aa,1 OaP)]- 
1 5 The title compound of this example was prepared by procedures analogous to 

frtose described above in Example 76. MS: 503 (M+1)*. 

Example 752 Carbamic acid, dimethyl-, 7-(ethoxymethyl)-4b,5.6,7,8,8a,9,1 0- 

octahydro-7-hydroxy-4b-(phenylmethyl)-2-phenanthrenyl ester, 
{4bS-(4ba,7a,8aP)]- 

20 The title compound of this example was prepared by procedures analogous to 

those described above in Example 58. MS: 439 (M+1)*. 
Example 753 2-PhenanthrGnol, 1 .2,3,4,4a.9, 1 0. 1 0a-octahydro-7-(1 - 

methytethoxy)-4a-(phenylmethyl)-2-[(2- 
pyridinylmethoxy)methyl]-. [2/?-(2a,4aa,1 OaP)]- 
25 The title compound of this example was prepared by procedures analogous to 

those described above in Example 81 . MS: 473 (M+1 
Example 754 2-Phenanthrenol. 1 .2.3,4,4a.9, 1 0,1 0a-octahydro-4a- 

(phenylmethyl)-2-[[2-(1 H-pyrazol-1 -yl)ethoxy]methyl]-7-(3- 
pyridinylmethoxy)-, [2f?-(2a,4aa,10ap)]- 
30 The title compound of this example was prepared by proc^ures analogous to 

those described above In Example 725, MS: 525 (M+1 )\ 
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Example 755 2-Phenanthrenecarboxylic acid, 7-(cyc!opropylethynyl)- 

4b.5,67.8,8a,9,1(>K>ctahydro-7-hydroxy-4b-(phenylmetttyl)-, 
methyl ester, [4bS-(4ba,7a,8aP)]- 
Th8 fitle compound of this example was prepared by pr(K;edures analogous to 
5 those described above in Example 14. MS: 41 6 (M+1 

Example 756 2-Phenanthrenol, 1 ,2,3,4.4a,9, 1 0,1 Oa-octahydro-7-[{2-methyI- 

3-pyridiny!)methoxy]-4a-{phenylmethy!)-2-(3.3,3- 
trifluoropropyl)-, [2S-(2a,4acx,10ap)]- 
The titie compound was obtained as described in Example 764 except the title 
1 0 product of Example 348 was used as starting matenal. MS: 51 0 (M+1 )\ 
Example 757 2-Phenanthrenol, 1 ,2,3,4,4a,9, 1 0, 1 0a-octahydro-4a- 

(phenylmethyl)-7-(2-pyridinylmethoxy)-2-(3,3,3-trifluoropropyl)-, 
[2S-(2a.4aa,10ap)]- 
The title compound of this example was prepared by procedures analogous to 
15 those described above in Example 76. MS: 497 (M+1)*. 

Example 758 2-Phenanthrenemethano!, 7-(cyclopropylethynyl)- 

4b,5,6,7,8.8a,9, 1 0-octahydro-7-hydroxy-a,a-dimethyl-4b- 
(phenylmethyl)-. [4bS-(4ba.7a.8aP)]- 
The title compound of this example was prepared by procedures analogous to 
20 those described above in Example 19. MS: 415 (M+1)*. 
Examples 759-760 

The title compounds of Examples 759-760 were prepared by procedures 
analogous to those described above in Example 725. 
Example 759 2-Phenanthrenol, 2-{(cyclopropylmethoxy)methyl]- 

25 1 .2,3.4,4a,9, 1 0, 1 0a-octahydro-7-((2-methyl-4- 

thiazolyl)methoxy]-4a-(phenylmethyl)-, [2/?-(2a,4aa,1 OaP)]-, 
MS: 505 (M+1)*. 

Example 7^ 2-Phenanthrenol, 2-[(cyciopropylnf\ethoxy)methyQ- 

1 ,2.3.4,4a,9,10,10a-octahydro-7-[(5-methyl-3- 
30 isoxazotyl)methoxy]-4a-(phenylmethyl)-, [2^(2a,4aa,1 Oap)]-, 

MS: 489 (M+1)*. 
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Example 761 2-Phenanthrenol. 2-(ethoxymethyl)-1 .2,3.4.4a.9.1 0,10a- 

octahydro-7-{(2-^n8thyI-4-thiazoIyl)m8thoxy]-4a- 
(pheny^methyl)-, [2/7-(2a,4aa,10aP)]- 
The Me compound of Ms example was prepared by procedures anaiogous to 
5 those described above in Example 81 . MS: 479 (M+1 y. 

Example 762 2-Phenanthrenol, 2-[((^clopropytmethoxy)metiiyl]- 

1 ,2,3.4,4a,9,1 0,1 Oa-octahydro-4a-(phenyImeth^)-7-(2- 
pyridinylmethoxy)-, [2/?-(2a,4aa,10aP)l- 
The title compound of this example was prepared by procedures analogous to 
1 0 those described above in Example 725. MS: 485 (M-i-l 

Example 763 2-Phenanthrenol, 2-[(c^clopropylmethoxy)methyl]- 

1 ,2,3,4.4a,9,10.10a-octahydro-7-[(2-methyl-3- 
pyridinyl)methoxy]-4a-(phenylmethyl)-, [2f7-(2a,4aa,1 Oap)]- 
The title compound was obtained as described in Example 764 except the title 
15 product of Example 675 was used as starting material. MS: 498 (M+1 

Example 764 2-Phenanthrenol, 2-(ethoxymethyl)-1 ,2,3,4,4a,9. 1 0,1 Oa- 

octahydro-7-[(2-methyl-3-pyridinyl)methoxy]-4a- 
(phenylmethyl)-, [2/?-(2a,4aa.1 Oap)]- 
To a solution of 20 mg of the title compound of Example 676 and 3 mg of 
20 60% NaH in 2 mL of anhydrous DMF was added 9 mg of 2-methyl-3-picolyl chloride 
hydrochloride at RT under Na atmosphere with stirring overnight. The reaction was 
quenched with NH4CI(sat.), extracted with EtOAc (X3), washed with brine, dried over 
NaaSOA, filtered and concentrated to dryness. Purification by preparative TLC (SiOa) 
using 55% EtOAc in hexanes as the eluant afforded 21 mg (81%) of the title product 
25 of this example as white fluffy powder. MS: 472 (M+1 )*. 

Example 765 2-Phenanthrenecarit)oxamide, 7-(ethoxymethyl)- 

4b,5,6,7,8,8a,9.10-octahydro-7-hydroxy-4b-(phenylmethyl)-A^ 
3-pyridinyl-, [4bS-(4ba,7<x,8ap)]- 
The title compound of ttiis example was prepared by procedures analogous to 
30 those described above in Example 244. MS: 472 (M+1 y. 

Example 768 2-Phenanthreno!, 2-(2-cyc!opropy!ethyl)-1 ,2,3,4,4a,9,1 0,10a- 

GCtahydro-7-[(2-methylphenyl)methoxy]-4a-(phenylmethyl)-, 
[2/?.(2a,4aa.10ap)]- 
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The tit!e compound of this example v^s prepared by proc^ures analogous to 
those desciibed above in Example 76. MS: 482 (M^l 

Example 767 2-Phenanthreno!. 2-(2-cycIopropylethyI)-1 ,2,3,4,4a,9,1 0,1 Oa- 

octahydro-7-{pheny!m6aioxy)-4a-(pheny!methyl)-, [2R- 
5 (2a.4aa,10aP)]- 

The titie compound of this example was prepared by procedures analogous to 
those described above in Example 10. MS: 468 (M+1)*. 
Example 768 2-PhenanttirenecarbonitriIe, 7-(ethoxymethy])- 

4b.5,6,7.8,8a,9,10-oclahydro-7-hydroxy-4b-(phenyImethyl)-. 
10 [4bS-(4ba,7a,8a3)]- 

The title compound of this emmple was prepared by proc^ures analogous to 
those described above in Example 81. MS: 377 (M+1)*. 
Examples 769-770 

The title compounds of Examples 769-770 were prepared by procedures 
1 5 analogous to those described above in Example 725. 

Example 769 2-Phenanthrenecarbonitri!e, 4b,5,67,8,8a,9,1 0-octahydro-7- 

hydroxy-4b-(phenylmethyl)-7-[(2,2,2-trifluoroethoxy)methyl]*, 
[4bS-(4ba.7a,8aP)]-, MS: 430 (M+l)*. 
Example 770 2-Phenanthrenecarbonitrile. 7-[(cyclopropylmethoxy)methyl]- 

20 4b.5,6.7,8.8a.9, 1 0-octahydro-7-hydroxy-4b-(phenylmethyl)-. 

[4bS-(4ba.7a,8ap)]-. MS: 403 (M+1)*. 
Example 771 2-Phenanthrenecarboxamide, 7-(2-pentyl)-4b,5,6,7,8,8a,9,1 0- 

octahydro-7-hydroxy-N-[(2-methyl-3-pyrldinyl)methyl]-4b- 
(phenylmethyl).. [4bS-(4ba,7a,8aP)l- 
25 To a stirring solution of 1 50 mg of 2-phenanthrenecarboxylic acid, 

4b,5,6,7.8,8a,9,1 0-octahydro-7-hydroxy-4b-(phenylmethyl)-7-(pentyl)-. methyl ester, 
[4bS-(4ba,7a,8aP)]- in 7 mL of dichloromethane was added 2 mL of 0.5 M 2-methyl- 
3-aminomethylpyridine aluminum amide solution prepared as jn Example 772. The 
mixture was heated to reflux for 3 h. An additional 1 mL of 0.5 M 2-methyl-3- 
30 aminomethylpyridine aluminum amide solution was added and the mixture was 
heated to reflux for an additional 2 h. Tho mixture was ojoisd to 0 **C. To the 
reaction mixture was added 1 N HQ dropwise until the aqueous layer was 
approximately pH 4. The resultant mixture was extracted with EtOAc, dried over 
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NaaSOa, filtered, and roncentrated to dryness. Purification by f!ash c^rcntatography 
over SiOa using 10% MeOH in dichloromethane as the eluant afforded 172 mg (94 
%) of tfia title product of ttiis example as a white solid. MS: 51 1 (M-f 1 y. 
Example 771 A-1 2 (2-PhenanthrenecarboxyIic acid, 4b,5,6,7,8,8a.9, 1 0- 
5 octehydro-7-hydroxy-^(phenyImethyl)-7-(butyl)-, meftyl 

ester, [4bS-(4ba,7a,8ap)]-; 
The title compound of tftis example was prepared by prcxsedures analogous to 
those described above in Example 14. MS: 421 (M+1 
Example 771 A-2 2-Phenanthrenecarboxamide, 7-but^b,5,6.7.8,8a,9, 1 0- 
1 0 oct^ydro-7-hydroxy-A^[(2-mettiyl-3-pyridin^)metti^]-4b- 

(phenylmethyl)-. (4bS,7«,8afi5- 
To a stirring solution of 210 mg of the title compound of Example 771 A-1 in 
10 mL of dichloromethane was added 3 mL of 0.5 M 2-methyl-3-aminomethylpyridine 
aluminum amide ^lution prepared as in Example 772. The mixture was heated to 
1 5 reflux overnight. The mixture was cooled to 0 °C. To the reaction mixture was added 
1 N HCI dropwise until the aqueous layer was approximately pH 4. The resultant 
mixture was extracted with EtOAc, dried over NaaSOA, filtered, and concentrated to 
dryness. Purification by flash chromatography over SiOa using 40% acetone in 
hexanes to 50% acetone in hexanes as the gradient eluant afforded 163 mg (63%) of 
20 the title product of this example as a white solid. MS: 497 (M+1 

Example 771 B 2-Phenanthrenecarboxamide, 7-(cyclopropylethynyl)- : 
4b,5,6,7,8.8a,9,10-octahydro-7-hydroxy-W-[(2-methyl-3- 
pyridinyl)methyl]-4b-(phenylmethyl)-, (4bS,7R8af7)- (Refer to 
Scheme C: C-5-*C-8) 
25 To a stirring solution of 200 mg of 2-phenanthrenecarboxylic add, 

4b,5,6,7.8,8a,9,10-oclahydn>7-hydroxy-4b-(phenylmethyl)-7-( cyclopropyl- ethynyl)-, 
methyl ester, [4bS-(4ba,7a,8ap)]-) In 10 mL of dichloromethane v\^s added 3 mL of 
0.5 M 2-methyl-3-amlnomethylpyridine aluminum amide solution prepared as in 
Example 772. The mixture was heated to reflux overnight. The mixture was cooled 
30 to 0 ^C. To the reaction mixture was added 1 N HCI dropwise until the aqueous layer 
was appro)dmate!y pH 4. The resultant mixbire was exacted v/t^ EtOAc, dried over 
Na2S04, filtered, and concentrated to dryness. Purification by flash chromatography 
over SiQ2 using 40% acetone in hexanes to X% acetone in hexanes as the gradient 
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eluant afforded 196 mg (81 %) of the title product of this e)3mple as a v/hrte solid. 
MS:505(M+ir. 

Example 771 C-1 Methanesulfonic acid, trif luoro, ^,5,6,7,8,8a,9.1 0-octahydro-7- 
hydroxy-4b-(phenyImettiyl)-7-(3,3,3-trifiuoropropy3)-2- 
5 phertanthrenylester, [4bS, 7S, 8aR]- 

The title o^mpound of tills example was prepared by procedures analogous to 
those described above for the preparation of the title compound of Example 1 3. MS: 
537 (M+1 )*;'H NMR {400MHz. de-acetone) 5 7.1 8 (d. 1 H, J = 2.9) 6.83 (dd, 1 H, J 
2.9, 8.7). 6.43 (d, 1H, J = 8.7). 
1 0 Example 771 C-2 2-Phenanthrenecarboxy!ic add, 4b,5,6,7,8,8a,9,1 0- octahydro- 

7-hydroxy-4b-{phenylmetii^)-7-(3,3,3-trifluoropropyl)-, methyl 
ester, [4bS, 7S, 8aR]- 
The title compound of this example was prepared by procedures analogous to 
those described above for the preparation of the title compound of Example 14. MS: 
1 5 447 {(M+1 H NMR (400 Mhz, CDODa) 5 7.75 (d, 1 H, J = 1 .7). 7.40 (dd, 1 H. J = 1 .7. 
8.2), 6.39 (d. 1H, J = 8.2). 

Example 771 C-3 2-Phenanthrenecarboxamide. 4b,5.6,7,8,8a,9.1 0-octahydro-7- 
hydroxy-A^[(2-methyl-3-pyridinyl)methyl]-4l)-(phenylmethyl)-7- 
(3.3,3-trifluoropropyl)-, (4bS,7S,8afl)- 

20 To a stirring solution of 286 mg of the titie compound of Example 771 C-2 in 

12 mL of dichloromethane was added 4 mL of 0.5 M 2-methyl-3-aminomethylpyridine 
aluminum amide solution prepared as in Example 772. The mixture was heated to 
reflux overnight. The mixture was cooled to 0*^0. To the reaction mixture was added 
1 N HCI dropwise until the aqueous layer was approximately pH 4. The resultant 

25 mixture was extracted with EtOAc, dried over Na2S04, filter^, and concentrated to 
dryness. Purification by flash chromatography over SiOa using 40% acetone in 
hexanes to 50% acetone in hexanes as the gradient eluant afforded 272 mg (79%) of 
the titie product of this example as a white solid. MS: 537 (M+1 )*. 
Example 771 D 2-Phenanthrenecarboxamide, 4b,5,6,7,8.8a,9,1 0-octahydro-7- 

30 hydroxy-4b-(phenylmethyl)-7-(propoxymethyl)-A^3-pyridinyl-, 

(4bS,7a,8a^- 

To a stirring solution of 50 mg of 2-phenanthrenecarboxylic add, 
4b,5,6,7.8,8a,9,1 0-octahydro-7-hydroxy-4b-(phenylmetiiyl)-7-( propoxymethyl)-, 
methyl ester. [4bS-(4ba,7a,8ap)]- in 5 mL of dichloromethane was added 4 mL of 0.5 
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M 3-aminopyridine aluminum amide solution prepared as in Example 772. The 
mixture was heated to reflux overnight. The mixture was cooled to 0 **C. To the 
reaction mixture was added 1 N HCi dropwise until the aqueous layer was 
appro}dmate!y pH 4. The resultant mixture was extracted v\dth EtOAc, dned over 
5 NasS04> filtered, and concentrated to dryness. Purification by preparative TLC (SiO^ 
with 3 % MeOH in dichloromethane afforded 9 mg (16%) of the title product of this 
example as a v^ite so!!d. MS: 485 (M+1)^ 

Example 771 E-1 (2-PhenanthrenecarboxyIic add, 4b,5,6.7,8,8a,9.10-octahydro- 
7-hydroxy-4b-(phenyImethyl)-7-(methyl)-, methyl ester, [4bS- 
10 (4ba,7a.8aW]-) 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 14. ^HNMR (400MHz. CDaOD) 5 7.81 (s,1H), 3.90 
(s, 1H). 1.29 (s, 1H); MS: 365 (M+1)*. 

Example 771 E-2 2-Phenanthrenecarboxamide, 4b,5.6,7.8,8a,9,10-octahydro-7- 
1 5 hydroxy-7-methyl-A/-[(2-methyl-3-pyridinyl)methyl]-4b- 

(phenylmethyl)-, (4bS.7/7.8afl)- 
To a stirring solution of 300 mg of the title compound of Example 771 E-1 in 
16 mL of dichloromethane was added 8.2 mL of 0.5 M 2-methyl-3- 
aminomethylpyridine aluminum amide solution prepared as in Example 772. The 
20 mixture was heated to reflux overnight. The mixture was cooled to 0 °C. To the 
reaction mixture was added 1 N HCI dropwise until the aqueous layer was 
approximately pH 4. The resultant mixture was extracted with EtOAc, dried over 
Na2S04. filtered, and concentrated to dryness. Purification by flash chromatography 
over Si02 using 40% acetone in hexanes to 50% acetone in hexanes as the gradient 
25 eluant afforded 344 mg (92%) of the title product of this example as a white solid. 
MS: 455 (M+1)*. 

Example 772 2-Phenanthrenecarboxamide, 7-(ethoxynr>ethyl)- 

4b,5,6.7,8,8a,9, 1 0-octahydro-7-hydroxy-8a-methyI- W-[(2- 
methyl-3-pyridinyl)methyl]-4b-(phenylmethyl)-,t4bS- 
30 (4ba,7(x,8ap)]- 

To a stinring solution of 31 mL of of 2.0 M trimethyla!um!num in toluene and 24 
mL of dichloromethane was added 8.25 g of 2-methyl-3-aminomethylpyridine in 80 
mL of dichloromethane at 0 ""C under N2. The mixture was stirred at 0 X for 20 min. 
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then at RT for 1 h to give 2-melhy!-3-aminomethylpyridine aluminum amide solution. 
A separate f !ask was charged with 1 .68 g of 2-phenanthrenecarboxyIic acid, 
4b,5,6,7»8,8a,9, 1 0-octahydro-7-hydroxy-4l>-{phenyimethyl)-7-{ettioxym6thyl)-. methyl 
ester, [4bS-(4ba,7(x,8aP)]- in 80 mL of dichloromethane. To this ^lution was added 
5 32 mL of 2-methyl-3-aminomethy!pyridine aluminum amide solution, prepared as 
described above. The mixUire was heated to reflux overnight. The mixhire was 
cooled to 0 X. To the reaction mixture was added 1 N HO dropwise until the 
aqueous (ayer was ^proximately pH 4. The resultant mixUjre was extracted witii 
dichloromethane, dried over Na2S04, filtered, and concentrated to dryness. 
1 0 Purification by flash chromatography over Si02 using 40% acetone in hexanes to 
50% acetone In hexanes as the gradient eluant afforded 1 .9 g (96 %) of the title 
product of this example as a white solid. MS: 499 (M+1 
Example 773 2-Phenanthrenol, 1 ,2,3,4.4a.9,10,10a-octahydro-2-[(1- 



To a solution of 500 mg of the title product of Preparation 21 and 135 mg of 
Na in 5 mL of anhydrous DMF was added 10 ml of isopropanol at 85 under Na 
atmosphere ovemight. The reaction was quenched with NH4CI (sat.), extracted with 
EtOAc (X3), washed with brine, dried over Na2S04, filtered and concentrated to 
20 dryness. Purification by column chromatography using 1.5% methanol in methylene 
chloride as the eluant afforded 528 mg (93%) of the title product of this example as 
white fluffy powder. MS: 486 (M+1)* 

Example 774 2-Phenanthrenol, 1 ,2,3,4.4a,9,1 0. 1 0a-octahydro-7-[{2-methyl- 



The title compound of this example was prepared by procedures analogous to 
those described above In Example 773. MS: 525.6 (M+1 )^. 



15 



methylethoxy)methyl]-7-[(2-methyl-3-pyridinyl)methoxy]-4a- 
(phenylmethyl)-, [2R-(2a,4aa,1 OaP)]- 



25 



3-pyridinyl)methoxy]-4a-(phenylmethyl)-2-[(2,2,2- 
trif luoroethoxy)methyl]-, [2/?-(2a,4aa, 1 0ap)]- 



Example 775 



2(3W)-Phenanthrenone, 4a-[(4-isopropy!aminoph©iyl)methyl]- 
4,4a,9,10-tetrahydro-7-hydroxy-, (S)-; MS: 362 (M+H)^; see 
also Preparation 4. 

2,7-Ph8nanthrGnedicI,4a-[(4-am:nophsnyl)msthy3]- 
1 ,2,3,4,4a,9,10,10a-octahydro-2-(1-propynyl)-. [2fl- 
(2a,4aa,10ap)].; 



30 



Example 776 
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The title compound of this example was prepared by procedures analogous to 
those described above in E)®mple 9. MS: 462 (M+1)*. 
Example 777 2-PhenanftrencI, 7-[(2-chIoro-4-pynmid!nyl)oxy]- 

1 ,2,3,4,4a,9,1 0,1 0a-octahydro-4a-(phenyimethyl)-2-(1 - 
5 propyny!)-, [2B-(2a,4aa.10aP)]- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 74. MS: 460 (M+1 )*. 
Example 778 3H-Naphflio[2,1-tilpyran-3-one, 1 .2,4a,5,6.10b-hexahydro^ 

hydroxy-1 Ob-(phenylmethyl)- 
1 0 The title compound of this example was prepare by procedures analogous to 

those described above In Example 3. MS: 309 (M+lf . 

Example 779 1 ffNaphtho[2.1-b]pyran-3,8-diol, 2,3,4a.5,6,10b-hexahydro- 

1 0b-(phenylmethyl)-3-(1 -propyn^)- 
The title compound of this example was prepared by procedures analogous to 
1 5 those described above in Example 9. MS: 349 (M+1 

Example 780 1 H-Naphtho[2.1-b]pyran-8-ol, 2.3,4a.5,6,10b-hexahydro-10b- 

(phenylmethyl)-3-[(phenylmethyl)imino]-. (4aS,1 0b/=Q- 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 77. MS: 397 (M+1 
20 Example 781 2,7-Phenanthrenediol, 1,2.3,4.4a.9,10.10a-octahydro-2- 

(methoxymethyl)-4a-(phenylmethyl)-, (2S.4aS,1 Oafl)- 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 81 . MS: 353 (M+1 

Example 782 Benzonitrile, 4-[I(2f?.4aS)-3.4.9,1 0-tetrahydro-2,7-dihydroxy-2- 

25 (1 -propynyl)-4a(2A/)i)henanthrenyl]methyl]- 

The title compound of this example was prepared by procedures analogous to 
mose described above in Example 5. MS: 370 (M+lf. 
Example 783 2-Phenanthrenecarit)onitrile, 4b-[(4-cyanophenyl)methyl]- 

4b,5,6,7,8,8a.9,1 0-oclahydro-7-hydroxy-7-(1 -propynyl)-, 
30 (4bS,7R8afl)- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 9. MS: 381 (M+1)^ 
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Example 784 



2-Phenan»irenecarboxamIde, 4b,5,6,7,8,8a,9.1 0-octahydro-7- 



hydroxy-W-t(2-methyl-3-pyridinyl)methyI]-4b-(ph8nyirnettiyl)-7- 
(propoxymetti^)-. (4bS,7f?,8afl)- 
The title oompound of this example was prepared by procedures anaiogous to 
5 tttose described above in B^mple 244. MS: 51 4 (M+1 )*. 



3-pyridinyl)methoxy]-2-(1-pentyn^)-4a-(phenyImettiyl)-, 
(2fl,4aS,10afl)- 

The title oompound of this example was pre|:^red by pr<x:edur^ analogous to 
10 those described above in Example 76. MS: 481 (M+1 
Examples 786-793 

The title compounds of Examples 786-793 were prepared by procedures 
analogous to those described above in Example 244. 

Example 786 2-Phenanthrenecari30xamide. 7-(1 -butynyl)-4b,5.6,7,8,8a,9.10- 

1 5 octahydro-7-hydroxy- A/-[(2-methyl-3-pyridinyl)methyl)-4b- 



Example 785 



2-Phenanthrenol, 1 ,2,3,4,4a.9,1 0,1 0a-octahydro-7-[(2-methyI- 



30 



25 Example 789 



20 



Example 791 



Example 790 



Example 788 



Example 787 



(phenylmethyl)-, (4bS.7fl,8afl)-; MS: 494 (M+l)*. 
2-Phenanthrenecarboxamide, 4b,5,6,7,8,8a,9,10-octahydro-7- 
hydroxy-W-[(2-methyl-3-pyridinyl)methyl]-4b-(phenylmethyl)-7- 
((2,2,2-trifluoroethoxy)methy|]-.(4bS.7f?.8afl)-; MS: 554 
(M+1)*. 

2-Phenanthrenecarboxamide, 7-[(cyclopropylmethoxy)methyi]- 
4b,5,6,7,8,8a,9,10-octahydro-7-hydroxy-A;-[(2-methyl-3- 
pyridinyl)methyl]-4b-(phenylmethyl)-,(4bS,7f?,8a/7)-; MS: 526 
(M+ir. 

2- Phenanthrenecart3oxamide, 7-[(cyclopropylmethoxy)methyl]- 
4b,5,6,7»8,8a,9,10-octahydro-7-hydroxy-4b-(phenylmethyl)-AA' 

3- pyridinyl-, (4bS.7R,8afl)-; MS: 498 (M+l)*. 
2-Phenanthrenecaritoxamide,4b,5,6,7,8,8a;9,10-octahydro-7- 
hydroxy-7-[(1-methylethoxy)methyl]-Af-[(2-methyl-3- 
pyridinyl)methyl]-4b-(phenylmethyl)-,(4bS,7R8afl)-; MS: 514 
(M+ir. 

2-Phenanthrenecarboxamid8, 4b,5,6,7.8,8a,9,1 0-<x:tahydro-7- 
hydroxy-7-methyl-4b-(phenylmethyl)-A/-3-pyridinyl-, 
(4bS,7fl.8afl)- MS: 428 (M+l)*. 
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Exampte 792 2-Ph8nanttirenecarboxam!de. 4b.5,6.7,8,8a.9,1 0-<K:tahydro-7- 

hydroxy-7-(3-methyIbutyl)-/^[{2-me%l-3-pyridinyl)methyl]-^^ 
(phenylmethyl)-,(4bS,7f?.8afl)-; MS: 512 (M+l)*. 

Example 793 2-Ph8nanthrenecarboxamide, 4b,5,6,7,8,8a,9,1 0-octahydro-7- 

5 hydroxy-7-{3-m09iyI-l -butynyl)-/V-[(2-methyl-3- 

pyridinyi)methyl]-4b-(phenylmettiyl)-. (4bS.7/?,8aflr)-; MS: 508 
(M+1)*. 

Example 794 2-Ph8nanthrenol, 2-(1-butynyl)-1,2,3,4,4a,9,10,10a-octahydro- 

7-[(2-methyl-3-pyridinyl)methoxy]-4a-(pheny[methyl)-, 
10 (2f?.4aS.10a«)- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 76. MS: 467 (M+1 y. 

Example 795 2-Phenanthrenecarboxamide, 4b,5,6.7,8,8a,9»1 0-octahydro-7- 

hydroxy-7-[(2-methylpropoxy)m8thyl]-A/-[(2-methyl-3- 
15 pyridinyl)methyl]-4b-(phenylmethyl)-,(4bS,7fl,8aS)- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 81 . MS: 528 (M+1 )*. 
Examples 796-798 

The title compounds of Examples 796-798 were prepared by procedures 
20 analogous to those described above in Example 9. 

Example 796 27-Phenanthrenediol. 1 ,2,3,4,4a,9 J 0,1 Oa-octahydro-2- 

methyl-4a-(phenylmethyl)-,(2H.4aS,10aS)-; MS: 323 (M+1)*. 
Example 797 2.7-Phenanthrenediol, 1 .2,3.4,4a,9,10,10a-octahydro-2- 

methyl-4a-(phenytmethyl)-.(25,4aS,10aS)-; MS: 323 (M+l^- 
25 Example 798 2,7-Phenanthrenediol, 1 »2.3.4,4a,9.1 0, 1 0a-octahydro-2- 

methyl-4a-propyl-.(2R4a/?,10aS)-; MS: 275 (M+l)*. 
Example 799 2,7-Phenanthrenediol. 1 ,2,3,4,4a,9,10,10a-octahydro-4a- 

(phenylmethyl)-2-(trifluoromethyl)-. (2R,4aS, 1 0afl)-; 
To a solution of 455 mg of the title product of Example 6 in 20 mL of 
30 anhydrous THF and 15 mL of 1 M trifluoromethyl trimethylsilane was added 1 94 mg 
of TBAF at 0 "^C under nitrogen atmosphere for 10 min. The mixture was then stirred 
at RT for 3 hr. Two equivalents of TBAF were added and stirred for 1 hr at RT. The 
mixture was concentrated and purification by flash chromatography Si02 using 100% 
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haxanes to 20% a%] acetate in hexanes as the gradient e'uant afforded 51 8 mg 

(93%) of the title product as white fluffy powder. MS m/z 375 (M-1 

Example 800 2,7-Phenanthrenediol, 1 ,2,3.4,4a.9,1 0,1 0a-octahydro-4a- 

{phenyImethyl)-2-(trifIuoromethyl)-, (4aS,1 OaS)- 
5 The tlt!e compound of this example was prepared by procedures analogous to 

those described above in Example 799. MS: 377 (M+1)*. 
Example 801 2-Phenanthrenol, 1 ,2.3,4.4a,9,1 0.1 0a-octehydro-2-methyI-7- 

[(2-methyl-3-pyridln^)methoxy]-4a-(phenylmethyl)-, 

(2».4aS,10aS)- 

1 0 The title compound of this example was prepared by procedures analogous to 

those described above in Example 76. MS: 429 (M+1 )\ 
Example 802 2-Phenanthrenecarboxamide, 7-(ethoxyimino)- 

4b.5.6,7,8.8a,9, 1 0-octahydro-A^[(2-methyl-3-pyridinyl)methyl]- 
4b-(phenylm8thyl)-, (4bS,7Z8aR)- 
1 5 The title compound of this example was prepared by procedures analogous to 

those described above in Example 244. MS: 483 (M+1)*. 

Example 803A Methanesulfonic acid, trif luoro, 4b,5,6,7,8,8a,9, 1 0-octahydro-7- 
hydroxy-4b (phenylmethyl)-7-(trifluoromethyl)-2-phenathrenyl 
ester [(4ba, 7a, 8aP)] 

20 A solution of 50 mg of the title compound of Example 799, 55 mg of K2CO3, 

43 mg of 4-nitrophenyltriflate in 5 mL of anhydrous DMF was stirred under N2 at room 
temperature overnight. The reaction mixture was quenched witti NaHCOs (sat.), 
extracted with EtOAc, dried over MgS04, filtered and concentrated to dryness. 
Purification by preparative TLC using 25% EtOAc in hexanes as the eluant yielded 45 
25 mg (66%) of the title product of this example as a white solid. MS: 509 (M+1 )* 

Example 803B 2-Phenanthrene cari30xylic acid, 4b,5,6,7.8,8a.9,1 0-octahydro- 
7-hydroxy-4b(phenylmethyl)-7-(trifluoromethyl)-, methyl ester, 
I4bS-(4ba, 7a. 8aP)] 
Sterting >Arith the title product of Example 803A and utilizing procedures 
30 analogous to those described in Example 1 4, the title product of this example was 
obtained. MS: 419 ((M+1).* 

Example 803C 2-Phenanthrenecari30xamide. 4b, 5, 6, 7, 8, 8a, 9. 1 0- 

octahydro-7-hydroxy-N-[(2-methyl-3-pyridinyl)methyl]-4b- 
(phenylmettiyl)-7-(trif luoromethyl)-, (4bS. 7R, 8aR)- 
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To a stirring solution of 300 mg of the tltie oompound of Example 803B in 1 2 
mL of dichioromethane was added 4 mL of 0.5 M 2-methyI-3-aminomethyIpyndine 
aiuminum amide solution prepared as in Example 772. The mixture vvas heated to 
reflux overnight. The rrixture was cooled to 0 **C. To the reaction mixture was added 
5 1 N HCI dropwise until the aqueous layer v\^s approximately pH 4. The resultant 
mixture was extracted with EtOAc. dried over NaaSOA, filtered, and concentrated to 
dryness. Purification by flash chromatography over SiOa using 40% acetone in 
hexanes to 50% acetone in hexanes as the gradient eluant afforded 290 mg (80%) of 
the title product of this example as a v^ite solid. MS: 509 (M+l)*. 
1 0 Example 804 2-Phenanthrenecart>0)®mide, 4b, 5. 6, 7, 8. 8a, 9, 1 0- 

octahydro-7-hydroxy-7-methyl-N-[(2-meth^-3-pyridinyl)metiiyl]- 
4b-propyl-, (4bR, 7R, 8aS)- 
The title compound of this example was prepared by procedures analogous to 
those described above in Example 244. MS: 408 (M+l 
15 Example 805 2(3H)-Phenanthrenone, 4a-(2-butenyl)-4,4a.9,10-tetrahydro-7- 

methoxy-, [S-(£)]- 

The title compound of this example was prepared by procedures analogous to 
those described above in Example 1 . MS: 283 (M+1f. 

Example 806 Carbamic acid. [4-[[1 ,3,4,9,1 0,1 0a-hexahydro-2,7-dihydroxy-2- 

20 { 1 -propynyl)-4a(2H)-phenanthrenyl]methyl]phenyl]-. 1,1- 

dimethylethyl ester. [2ff-(2a,4aa,10aP)]- 
The title oompound of this example was prepared by procedures analogous to 
those described above in Example 9. MS: 463 (M+lf 

The compounds of this invention either alone or in combination with each 
25 other or other compounds generally will be administered in a convenient formulation. 
The following formulation examples only are illustrative and are not intended to limit 
the scope of the present invention. 

In the fonmulations which follow, "active ingredienf means a compound of this 
invention. 
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Formulation 1: Gelatin Capsules 

Hard gelatin capsules are prepared using the following: 

Ingredient Quantity (mg^t^psule) 

Active Ingredient 0.25-100 

Starch, NF 0-650 

Starch flowable powder 0-50 

Silirone fluid 350 centistokes 0-1 5 

A tablet formulation is prepared using the ingredients below: 
Formulation 2: Tablets 

Ingredient Quantity (mg/tabiet) 

Active ingredient === 0.25-100 

Cellulose, microcrystafline 200-650 

Silicon dioxide, fumed 1 0-650 

Stearic add 5-15 

5 The components are blended and compressed to form tablets. 

Alternatively, tablets each containing 0.25-100 mg of active ingredients are 

made up as follows: 

Fonmulation 3: Tablets 

Ingredient Quantity (mg/tab!et) 

Active ingredi^it 0.25-100 
Starch 45 
Cellulose, microcrystalline 35 
Polyvinylpyrrolidone (as 1 0% solution in water) 4 
Sodium cart)oxymethyl cellulose 4.5 
Magnesium stearate 0.5 
Talc 1 

The active ingredient, starch, and cellulose are passed through a No. 45 
10 mesh U.S. sieve and mixed thoroughly. The solution of polyvinylpyrrolidone is mixed 
with the resultant powders which are then passed through a No. 14 mesh U.S. sieve. 
The granules so produced are dried at 50** - 60**C and passed through a No. 18 mesh 
U.S. sieve. The sodium carboxymethyl starch, magnesium stearate, and talc. 
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previously passed through a No. 60 U.S. sieve, are then added to the granules which, 
after mbcing, are compressed on a ^let nrai^ine to yield tablets. 

Suspensions each conteiining 0.25-100 mg of active ingredient per 5 ml dose 
are made as follows: 
5 Formulation 4: Suspensions 

Ingredient Quantity (mg/5 ml) 

Active ingredient 0.25-100 mg 

Sodium carboxymethyl cellulose 50 mg 

Syrup 1.25 mg 

tenzolc acid solu^on 0.1 0 mL 

Ravor q.v. 
Color q.v. 
Purified Water to 5 mL 

The active ingredient js passed through a No. 45 mesh U.S. sieve and mixed 
with the sodium carboxymethyl cellulose and syrup to forni smooth paste. The 
benzoic acid solution, flavor, and color are diluted with some of the water and added, 
with stimng. Sufficient water Is then added to produce the required volume. An 
10 aerosol solution is prepared containing the following ingredients: 
Formulation 5: Aerosol 



Ingredient 


Quantity (% by weight) 


Active ingredient 


0.25 


Ethanol 


25.75 


Propellent 22 (Chlorodifluoromethane) 


70.00 



The active ingredient is mixed with ethanol and the mixture added to a portion 
of the propellent 22, cooled to SO'^C, and transferred to a filling device. The required 
amount is then fed to a stainless steel container and diluted with the rentaining 
15 prcpellant. The valve units are then fitted to the container. 
Suppositories are prepared as follows: 
Formulation 6: Suppositories 



Ingredient 


Quantity (mg/suppository) 


Active ingredient 


250 


Saturated fatty acid giycerides 


2,000 
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The active ingredient is passed tiirough a No. 60 mesh U.S. sieve and 
suspended in the saturated fatty acid glycerides previously melted using the minimum 
necessary heat. The mixture is then poured into a suppository mold of nominal 2 g 
capacity and allowed to cool. 
5 An intravenous formulation is prepared as follows: 

Fomiuiation 7: In^avenous Solution 



Ingredient 


Quantity 


Active ingredient 


20 mg 


isotonic saline 


1,000 mL 



The solution of the above ingredients es intravenousiy administered to a 
patient at a rate of about 1 mL per minute. 

The active ingredient in any of the formulations above may atso be a 
1 0 combination of agents. 
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CLAIMS 

1. A compound of formula I 



5 




an isomer thereof, a prodrug of said compound or isomer, or a 
phamrtaceutically acceptable salt of said compound, Isomer or prodrug; 
wherein m is 1 or 2; 

- - - represents an optional bond; 
10 A is selected from the group consisting of 




A-1 A-2 A-3 A-4 




A-5 

15 D is CR7. CR7R18, N, NR7 or O; 

E is C, CRa or N; 
F is CR4. CR4R5 or O; 

G, H and I together with 2 carbon atoms from the A-ring or 2 carbon atoms 
from the B-ring fonm a 5-membered heterocyclic ring comprising one or more N, O or 
20 S atoms: provided that there is at most one of O and S per ring; 

J, K, L and M together with 2 carbon atoms from the B-ring fomns a 6-membered 
heterocyclic ring comprising 1 or more N atoms; 

X is a) absent, b) -CHr, c) -CH(OH)- or d) -C(0)s 
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Ri is a) -H, b) -Z-CF3, c) -(C-Csjalkyl, d) -(CrC8)a!keny!, e) -(Ca-Cgjaikynyi, 
f) -CHO. g) -CH=N-0R,2. h) -Z-C(0)0R,2, i) -2-C(0)-NR,2R,3. j) -Z-C(0>-NR,rZ-het, 
k) -2-NR,2Ri3, i) -Z-NR,ahet, m) -Z-het, n) -Z-O-het, o) -Z-aryP, p) -Z-O-aryl'. q) 
-CHOH-aiyi' or r) -C(0)-aiyi' wherein aryf in substituents o) to r) is substituted 
5 independently witti 0, 1 or 2 of the following: -Z-OH. -Z-NR12R13, -Z-NRi2-het, 
-C(0)NR,2R,3. -C(0)0(C,-C8)alkyI, -C(0)OH, -C(0^het, -NR,2-C(0)-(C,-C8)alkyl, 
-NRi2-C(0)-(C2-C8)aIkenyJ. -NR,2-C(OHCrC8)alkynyl. -NR,8<;(0)-Z-het, -CN, 
-Z-het. -0-{C,-C3)aikyl-C(0)-NR,2Ri3. -0-(C-C3)alkyI-C(0)0(C,-C6)a[kyl, 
-NR,rZ-C{0)0(C,-C6)aIkyI, -N(Z-C(0)0(C,-C8)alkyl)2, -NR,rZ-C(0)-NR,2R,3, 
10 -Z-NR,rS0rRi3, -NRirSOg-het, -C(0)H, .Z-NR,rZ-0(C-C6)aIkyI. 

-Z-NRirZ-NR,2Ri3. -Z-NR,2-(C3-C6)cyc!oalkyl. -Z-N(Z-0(C,-C8)alkyi)2. -SOaR^. 
-SORia. -SR,2, -SO2NR12R13, -0-C(0)-(Ci-C4)alkyl, -0-S0a-(Ci-C4)alkyl, -halo or 
-CF3; 

Z for each occun'ence is independently a) -(Co-C6)aikyl, b) -(CrC6)alkenyl or 

15 c) -(C2-C8)alkynyl; 

Rz Is a) -H, b) -halo, c) -OH. d) -(Ci-C6)alkyl substituted with 0 or 1 -OH, e) 
-NRizRis. f) -Z-C(0)0(Ci-C6)alkyl. g) -Z-C(0)NRi2R,3. h) -0-(C,-C6)alkyl, i) 
-Z-aC(0)-(Ci-C6)alkyl. j) -Z-0-(Ci-C3)alkyl-C(0)-NR,2Ri3, k) 
-Z-0-(G,-G3)alkyl-C(0)-0(CrC6)alkyl, I) -0-(C2-C6)alkenyl, m) -0-{C2-C6)alkynyl. n) 

20 -0-Z-het, o) -COOH, p) -C(OH)Ri2R,3 or q) -Z-CN; 

R3 Is a) -H, b) -(CfCio)alkyl wherein 1 or 2 carbon atoms, other than the 
connecting carbon atom, may optionally be replaced with 1 or 2 heteroatoms 
independently selected from S, O and N and wherein each carison atom is substituted 
with 0. 1 or 2 Ry, c) •(CrCio)alkenyl substituted with 0. 1 or 2 Ry, d) -(C2-Cio)alkynyl 

25 wherein 1 carbon atom, other than the connecting carbon atom, may opttonally be 
replaced with 1 oxygen atom and wherein each carbon atom is substituted with 0. 1 
or 2 Ry. e) -CH=C=CH2, f) -CN, g) -(C3-C8)cycloalkyl, h) -Z-aryl. i) -Z-het, j) 
-C(0)0(C,-C8)alkyl, k) -0(C,-C8)alkyl. I) -Z-S-R,2. m) -Z-S(0)-Ri2. n) -Z-S(0)rRi2. o) 
-CF3 p) -NRi20-(Ci-C6)alkyl or q) -CH20Ry; 

30 provided that one of R2 and R3 is absent when there is a double bond 

between CR2R3 (tha 7 position) and the F moiety (the 8 position) of the C-ring; 

Ry for each occurrence is independently a) -OH, b) -halo, c) -Z-CF3. d) -Z- 
CF(Ci-C3 alkyOz, e) -CN, f) -NR,2R,3. g) -(C3-C6)cycloalkyl. h) -(CrC6)cycloalkenyl. i) 
-(C<rC3)alkyl-aryl. j) -het or k) -N3; 
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or Ra and R3 are taken together to form a) =CHRtu b) =NORn. c) =0, d) 
=N-NRi2, e) =N-NRt2-C(0)-Ri2, f) oxiranyl or g) 1 ,3-dioxolan-4-yI; 

R4 and R5 for each occurrence are independently a) -H, b) -CN, c) 
-(CrC^)alk^ substituted with 0 to 3 halo, d) -(C2-C8)alkenyl substituted with 0 to 3 
5 halo, e) -(C2-C8)alkyny! substituted \Anth 0 to 3 halo, f) -0-(Ci-C8)aIky) substituted with 
0 to 3 halo, g) -0-(C2-C8)alkenyl substituted with 0 to 3 halo, h) -0-(C2-C&)alkynyl 
substituted with 0 to 3 halo, i) halo, j) :0H, k) (C3*C8)c^c!oalkyl or I) (C3 
-C8)cyc!oaIkenyI; 

or R4 and R3 are taken tc^ether to form =0; 
10 Rs is a) -H. b) -CN. c) -(Ci-C8)alkyl substituted with 0 to 3 halo, d) 

-(CVC6)aikenyl substituted with 0 to 3 halo, e) -(C2-C6)alkynyl substituted with 0 to 3 
halo or f) -OH; 

R7 and R16 for each occun-ence are independently a) -H, b) -halo, c) -CN, d) 
-(CrC6)alkyl substituted with 0 to 3 halo, e) -(C2-C6)alkenyl substituted with 0 to 3 
1 5 halo or f ) -{C2-C6)alkynyl substituted with 0 to 3 halo; provided that R7 is other than 
-CN or -halo when D is NR7; 

or R7 and Rie are taken together to form =0; 

Rs, R9. Ri4 and R15 for each occurrence are independently a) -H, b) -halo, c) 
(Ci-C6)alkyl substituted with 0 to 3 halo, d) -(C2-C6)alkenyl substituted with 0 to 3 halo. 

20 e) -(C2-C6)alkynyl substituted with 0 to 3 halo, f) -CN. g) -(C3-C6)cycloalkyl, h) 
-(C3-Cs)cycloalkenyl, i) -OH, j) •0-(CrC6)alkyl, k) .0-(Ci-C6)alkenyl, I) 
-0-(Ci-C6)alkynyl, m) -NRizRia, n) -C(0)0Ri2 or o) -C{0)NRi2Ri3; 

or Re and Rg are taken together on the C-ring to fonm =0; provided that when 
m is 2, only one set of Ra and R9 are taken together to form =0; 

25 or Ri4 and R15 are taken together to fomn =0; pro\^ded that when Ru and R15 

are taken together to form =0, D is other than CR? and E is other than C; 

Rio is a) -(Ci-Cio)alkyi substituted with 0 to 3 substltuents independently 
selected from -halo, -OH and -N3, b) -(C2-Cio)alkenyl substituted with 0 to 3 
substltuents independently selected from -halo, -OH and -N3, c) -(CrCio)alkynyl 

30 substituted with 0 to 3 substltuents independently selected from -halo, -OH and -Ns, 
d) -halo. ©) ^Z^CN. f) -OH, g) ^Z-het, h) -Z-NR12R13. i) -Z-C(0)-het. j) 
-Z-C(0HCi-C6)a[kyl. k) .Z-C(0)-NRi2Ri3. 1) -Z-C(0)-NRi2-Z-CN. m) 
-Z-C(0)-NRi2-Z-het. n) -Z-C(0)-NRtrZ-aryl. o) -Z-C(0)-NRi2-Z-NRi2Ri3, p) 
-Z-C(0)-NR,2-Z-0(Ci-C6)alkyl, q) -{Co-C6)alkyl-C(0)OH. r) -Z-C(0)0(Ci-C6)alkyl, s) 
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-Z-0-(Cs-C3)aikyl-h8l, t) -Z-0»(Co-C6)aIlcyl-aryJ. u) -Z-0-(CrC8)a!kyI substituted with 0 
to 2 Rx. V) -Z-0-(Ci-C8)alkyl^H(0), w) -Z-0-(Ci-C6)aIkyl-NR,2-het, x) 
-Z-O-Z-het-Z-het, y) -Z-O-Z-het-Z-NRtaRis, z) -Z-O-Z-het-CCO^het, a1) 
-Z-0-Z-C(0)-het. b1) -Z-0-Z-C{0)-h8t-het. c1) -Z.O-Z-C{0)-(Ci-C3)a!kyl, d1) 
5 -Z-0-Z-C(S)-NRi2Ri3. el ) -Z-0-Z.C(0)-NRt2Ri3. f 1 ) 

-Z-0-Z-(Ci-C3)alkyl-C(0)-NR,2Ri3, g1) •Z-0-Z-C(0)-0(CrC8)aIkyl, hi) 
-Z-0-Z-C{0)-OH, i1) -Z-0-Z-C(0)-NRtrO(Ci-C8)aIkyl, j1) -Z-0-Z-C(0)-NRi2-0H, k1) 
-Z-0-Z-C(0)-NRirZ-NRi2Ri3, II) -Z-0-Z-C(0)-NR,rZ-het, ml) 
-Z.O-Z-C(0)-NRi2-S02-(Ci-C8)aIkyl. n1) -Z-0-Z-C(=NRi2)(NRi2Ri3). o1) 
1 0 -Z-0-Z-C(=N0Ri2)(NRt2Ri3), p1 ) -Z-NRt2-C(0)-0-Z-NRi2Ri3, q1 ) -Z-S-C(0)-NRi2Ri3. 
r1) •Z-0-S02-{Ci-C6)alkyl, s1 ) -Z-O-SOg-aryl, t1) -Z-O-SO2-NR12R13, u1) 
-Z-0-S0rCF3, v1) -Z-NR,2C(0)ORi3 or w1) -Z-NRi2C(0)Ri3; 

or Rg and Rio are taken together on the moiety of fonmula A-5 to fonn a) = O 
or b) = NOR12; 

15 R11 is a) -H, b) -{Ci-C5)alkyl, c) -(C3-C6)cyc!oalkyl or d) -(Co-C3)alkyl-aryl; 

R12 and Ri3 for each occurrence are each independently a) -H, b) 
-(CrC6)alkyl wherein 1 or 2 cartwn atoms, other than the connecting carbon atom, 
may optionally be replaced with 1 or 2 heteroatoms independently selected from S, O 
and N and wherein each carbon atom is substituted with 0 to 6 halo, c) 
20 •(C2-C6)alkenyl substituted with 0 to 6 halo or d) -(Ci-C6)alkynyl wherein 1 carbon 
atom, other than the connecting carbon atom, may optionally be replaced v^'th 1 
oxygen atom and wherein each carbon atom is substituted with 0 to 6 halo; 

or R12 and R13 are taken together with N to fomn het; 

or Re and R14 or R15 are taken together to fonm 1 ,3-dioxolanyl; 
25 aryl is a) phenyl substituted with 0 to 3 Rx, b) naphthyl substituted with 0 to 3 

RxOr c) biphenyl substituted with 0 to 3 Rx; 

het is a 5-,6- or T-membered saturated, partially saturated or unsaturated ring 
containing from one (1) to three (3) heteroatoms independently selected from the 
group consisting of nitrogen, oxygen and sulfun and including any bicyclic group in 
30 which any of the above heterocyclic rings is fused to a benzene ring or another 
heterocycle; and the nitrogen may be in the oxidized state giving the N-oxide fomn; 
and substituted with 0 to 3 Rxi 

Rx for each occurrence is independently a) -halo, b) -OH, c) -(CrC6)alkyl, d) 
-(C2-C6)alkenyl, e) -(C2-C6)alkynyl, f) -0(Ci-C6)alkyl. g) -0(CrC6)alkenyl. h) 
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-0(C2-C8)alkynyl. i) -{Co-CQ)a!kyI-NRi2Ri3, ]) -C(0)-NR,2Ri3, k) -Z-SO2R12. l)-Z-S0Ri2, 
m) -2-SRi2, n) -NRirSOaRia, 0) -NRi2-C(0)-Rn, p) -NRia-ORts, q) -SOs-NRiaRta, 
r) -CN, s) -CF3, t) -C(0)(Ci-C8)alkyl, u) =0. v) -Z-SOg-phenyl or w) -Z-SOa-hef; 
aryi' is phenyl, naphthyl or bipheny!; 
5 hef is a 5-.6- or 7-memb6recl saturated, partially saturated or unsaturated ring 

containing fronn one (1) to three (3) heteroatonts independently selected fronri the 
group consisting of nitrogen, oxygen and sulfur; and including any bicyclic group in 
which any of the above heterocyclic rings is fused to a benzene ring or another 
heterocycle; 
10 provided that 

1) X°Ri is other than hydrogen or methyl; 

2) when R9 and Rio are substituents on the A-ring, they are other than mono- 
or di-methoxy; 

3) when R^and R3 are taken together to form =CHRii or =0 wherein Rn is 
1 5 -0(Ci-C6)alkyl, then -X-R^ is other than (Ci-C4)alkyl; 

4) when R2 and R3 taken together are C=0 and R9 is hydrogen on the A-ring; 
or when R2 is hydroxy, R3 is hydrogen and Rg is hydrogen on the A-ring, then Rio is 
other than -0-(Ci-C6)alkyl or -0-CH2-phenyl at the 2-position of the A-ring; 

5) when X-Ri is (Ci-C4)alkyl. (C2-C4)alkenyl or (C2-C4)alkynyl, R9 and Rio are 
20 other than mono-hydroxy or =0, including the did form thereof, when taken togethen 

and 

6) when X Is absent, Ri is other than a moiety containing a heteroatom 
independently selected from N, O or S directly attached to the juncture of the B-ring 
and the C-ring. 

25 2. A compound of daim 1 , an isomer thereof, a prodrug of said compound or isomer, 
or a pharmaceutically acceptable salt of said compound, isomer or prodrug; wherein 
the A-ring is selected from the group consisting of: 
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A-1a A-2a /^.2b A-3a 

A-5a ' A-5b ^"^2 a-5c ^Ria ^.g^j 

D is CR7. CR16R7 or O; 
Eis C, CRe or N; 
5 F is CR4. CR4R5 or O; and 
X is -CHr- 

3. A compound of claim 2, an isomer ther^f , a prodrug of said compound or isomer, 
or a pharmaceuticaliy acceptable salt of said compound, Isomer or prodrug; wherein 
D is CHa; E is CH; F is CH2: Rs is -H; R9 is -H; m is 2; R14 is -H; Risis -H; and the 

1 0 A-ring is the moiety of fomiula A-1 a. 

4. A compound of claim 3 of fomnuia II 




Rio II 
an isomer thereof, a prodrug of said compound or isomer, or a pharmaceuticaliy 
acceptable saK of said compound, isomer or prodrug; 
1 5 wherein Ra Is a) -OH or b) -O-CHa-het; 

Ra is a) -(Ci-C8)all<^ substituted \Anth 0 or 1 of the following: -CF3. -CN, 
-(CrC8)cyc!oalkyl, -phenyl or -N3, b) -C=C- substituted with 1 of the following: 
-(Ci-Cs)alkyl, -CI. -CF3, -(C3-C6)cycloalkyl, -phenyl or -benzyl; c) -CH2QH, d) 
-CH20(CrC5)alkyl wherein 1 carbon atom may optionally be replaced with 1 oxygen 
20 atom, o) '■CH50{CrC5)a!keny!, f) -CH20(CrCs)a!kynyl wherein 1 carbon atom may 
optionally be replaced with 1 oxygen atom, g) -CHaORy, h) -CN or i) -CF3; 

Ry is a) -(CrC3)alkyl -CF3, b) -(C3-C8)cycloalkyl, c) -phenyl or d) -benzyl; 
or R2 and R3 are taken together to form a) -1 ,3-dioxolan-4-yl or b) =NORii; 
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Rii is a) -H, b) -(Ci-Cslalkyl. c) -(C3-C6)cycloalkyl, d) -phenyl or e) -benzyi. 
5. A compound of claim 4 of fomtula ii 



an isomer thereof, a prodrug of said wjmpound or isomer, or a pharmaceutically 
5 acceptable salt of said compound, isomer or prodrug; 

wherein Rt is a) -(Ci-C^aikyl, b) -(C2-C4)a!kenyl, c) -phenyl substituted with zero or 
one of the following: -OH, -NR12R13. -NRirC{0)-(CrC4)alky!, -CN, -Z-het, 
-0-(Ci-C3)alkyl-C(0)-NR,2Ri3, -NR,rZ-C(0)-NRi2R,3, -Z-NRia-SOrRia. 
-NRirSOrhet, -0-C(0HCi-C4)alkyl or -0-S02-(Ci-C4)alkyl; d) -0-phenyl substituted 
1 0 with 0 or 1 of the following: -Z-NR12R13 or -C(0)NRi2Ri3. or e) -CH=CH-phenyl 

wherein phenyl is substituted with 0 or 1 of the following: -Z-NR12R13 or -C(0)NRi2Ri3; 
Z for each occurrence is independently -(Co-C2)alkyl; 
R,o is a) -CH(0H)(Ci-C5)alkyl, b) -CN, c) -OH, d) -het, e) -C(0)-(C,-C4)alkyl, f) 
-C(0)-NRi2Ri3. g) -C(0)-NH-Z-het, h) -0-(Co-C2)alkyl-het, j) -0-Z-C(0)-NRi2Ri3t j) 
1 5 -0-Z-C(0)-NH-(Co-C3)alkyl-het or k) .0-Z-C(0)-NH-(Go-C3)alkyl-NRi2Ri3; 
R12 and Ri3 are independently a) -H or b) -(Ci-C4)alkyl; 
or R12 and R13 are taken together with N to fomn het. 
6. A compound of claim 5 of formula 11 



20 an isomer thereof, a prodrug of said compound or isomer, or a phanmaceuticaily 
acceptable salt of said compound, isomer or prodrug; 
wherein Ri is a) -(CrC4)alkyl, b) -CHrCH=CH2 or c) -phenyl; 
R2 is -OH; 

R3 is a) "(Ci-C3)a!kyl substituted with 0 or 1 CF3, b) -C5C-CH3, c) -C^-CI. d) 
25 -CfeC-CF3, e) -CH20(Ci-G3)alkyI substituted vwth 0 or 1 CF3, or f) -CF3; 
nto is -OH or-CN. 
7. A compound of claim 6 of formula III 




II 
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a prodrug thereof, or a pharmaceuticaily acoeptab!© salt of said ojmpound or 
prodrug; 

wherein R3 and Rio are as defined in claim 6. 
8. Aoompoundof claim 5 of formula II 



an isomer thereof, a prodnjg of said compound or isomer, or a pharmaceuticaily 
acceptable salt of said compound, isomer or prodrug; 
wherein Rt is a) -(C2-C4)alkyl, b) -CHrCHsCHa or c) -phenyl; 



R3 is a) -(CrC6)alkyl substituted with 0 or 1 CF3. b) -C^-CHa, c) -CsC-CI, d) 
-CfeC-CFs, e) -CH20(CrC3)alkyl substituted with 0 or 1 CF3. or f) -CF3; 

Rio is -C(0)-NH-Z-het wherein het Is selected from the group consisting of a) 
pyridinyl substituted with 0 or 1 methyl, b) pyrimidinyl, c) pyrazinyl, d) morpholinyl and 
e) oxadiazolyl; 

Zis -(Co-C2)alkyl. 
9. A compound of claim 8 of fonmula III 



a prodrug thereof, or a phamnaceutically acceptable salt of said compound or 
prodaig; 

wherein R3 is a) -(CH2)rCF3, b) -(CH2)rCH3. c) -CH3, d) -C^CHg. ©) -C-^C! or f) 
-CF3; 

Rio is as defined in claim 8. 
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10. A compound of claim 9 selected from the group consisting of: 

2-phenanthrenecarboxamid8, 4b,5,6.7.8,8a,9.1 0-octahydro-7-hydroxy-4b- 
(pheny!m8thyi)-7-(1 -propynyi)- W-{4-pyndinyImethyl)-, [4bS-(4ba,7a.8ap)l-; 

2-phenanthrenerarboxamide, 4b,5,6,7,8.8a,9,1 0-octahydro-7-hydroxy-4b- 
5 (phenyIm8thy])-7-{1 -propynyl)- Af-<2-pyridinyImethyi)-, [4bS-{4ba,7cx,8aP)]-; 

2-ph8nanthrenecarboxamide, 4b,5,6,7,8,8a,9,1 0-octahydro-7-hydroxy-4b- 
(phenyImethyI)-7-(1 -propynyl)-A/-(3-pyridinylmethy!)-. [4bS-(4ba,7a,8aP)]-; 

2-phenanthrenecarboxam!d8, 4b,5,6,7,8,8a,9,1 0-octahydro-7-hydroxy-4b- 
(phenylmethyI)-7-(1 -propynyl)-A/-2-pyridinyl-. [4bS-(4ba,7a,8aP)]-; 
1 0 2-phenanthrenecarboxamide, ^,5,6,7,8,8a,9,1 0-octahydro-7-hydroxy-4b- 

(phenylmethyl)-7-(1 -propynyl)-A/-pyrazinyl-, [4bS-(4ba.7a,8ap)]-; 

2-phenanthrenecarboxamide. 4b,5.6.73.8a,9,1 0-octahydro-7-hydro)cy-4b- 
(phenylmethyl)-7-(1 -propynyl)-A/-3-pyridinyl-, [4b&(4ba,7a,8ap)]s 

2-phenanthrenecarbO)(amide, 4b,5,6.7.8,8a,9»1 0-octahydro-7-hydroxy-A^[(2- 
1 5 methyl-3-pyridinyI)methyl]-4b'»(ph8nylmethyl)-7-{1 -propynyl)-. [4bS-(4ba,7a.8aP)]-: 

2-phenanthrenecarboxamide. 4b,5,6,7,8,8a,9,1 0-octahydro-7-hydroxy-N-[(2- 
methyl-3-pyrldinyl)methylHb-(phenylmethyl)-7-propyl-, [4bS-(4ba,7a.8ap)]-; 

2-phenanthren8carboxamide, 4b,5.6,7,8,8a,9,1 0-octahydro-7-hydroxy-4b- 
(phenylmethyl)-7-propyl-A/-(2-pyridinylmethyl)-. [4bS-(4ba,7a,8aP)]-; 
20 2-phenanthrenecarboxamide, 4b,5,6,7,8,8a,9,1 0-octahydro-7-hydroxy-4b- 

(phenylmethyl)-7-propyl-/\/-<4-pyridinylmethyl)-. [4bS-(4ba,7a,8aP)]-; 

2-phenanthrenecarboxamide, 4b,5,6,7,8,8a,9,1 0-octahydro-7-hydroxy-4b- 
(phenylmethyl)-7-propyl-A/-(3-pyridinylmethyl)-, [4bS-(4ba,7a,8aP)]-; 

2-phenanthrenecarboxamide, 4b,5,6,7,8,8a,9,1 0-octahydro-7-hydroxy-4b- 
25 (phenylmethyl)-7-propyl-A/-2-pyridinyl-, [4bS-(4ba,7a,8aP)]-; 

2-phenanthrenecarboxamide, 4b.5,6,7,8,8a,9, 1 0-octahydro-7-hydroxy-4b- 
(phenylmethyl)-7-propyl-A/-4-pyridinyl-, [4bS(4ba.7a,8aP)]-; 

2-phenanthrenecarboxamide, 4b,5,6,7.8,8a,9, 1 0-octahydro-7-hydroxy-4b- 
(phenylmethyl)-7-propyl-A/^-pyridinyI-, [4bS>(4ba,7a,8ap)]-; 
30 2-phenanthrenecarboxamide, 4b,5,6,7,8,8a,9,1 0-octahydro-7-hydroxy-A/-[(2- 

methy!-3-pyridinyi)m8thy!]-4b-(phenyim6thy;)-7-(3.3,3-tnf!uoropropyl)-, (4bS,7S.8a/7)-; 

2-phenanthrenecarboxamide, 4b,5,6.7,8,te.9,1 0-octahydro-7-hydroxy-7- 
methyl-A/-[(2-m8thyl-3-pyridinyl)methyO-4b-{phenylmethyl)-, (4bS,7fl.8a«)-; 
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2-phenanthrenecarbO)®mide, ^,5,6.7,8,8a,9,1 (Koctahydfo-7-hydroxy-7- 
m8ttiy!-4b-(phenyImethyl)-A/-3-pyridinyl-, (4bS,7''.8a/?)-; and 

2-phenanthrenecarboxamId8, 4b, 5, 6, 7, 8, 8a, 9, 10-octahydro-7-hydroxy-iS!- 
((2-meth^-3^yridinyi)me%I]-4b-(phenyIm8thyl)-7-(trifIuorom (4bS, 7R, 8aR)-; 
5 or a prodaig thereof, or a pharmaoeutically aooeptable salt of said compound 

or prodrug. 

1 1 . A compound of daim 9 selected from the group consisting of: 

a compound of formula III wherein R3 is -C^OCHa and Rio is 
-C(0)-NH-CHr(4-pyridinyI); or a phanrtaceutically acceptable salt thereof; 
1 0 a compound of fomriula ill wherein R3 is -C^C-CHs and Rio is 

-C(0)-NH-CH2-(2-pyridinyl); or a phanrtaceutically acceptable salt thereof; 

a compound of formula III wherein R3 is -C^C-CHa and Rio is 
-C(0)-NH-CH2-(3-pyridinyl); or a phamnaceutically acceptable salt thereof; 
a compound of fonmula III wherein R3 is -CfeC-CHa and R10 is 
1 5 -C(0)-NH-(2-pyrazinyl); or a pharmaceutlcally acceptable salt thereof; 

a compound of fomiula III wherein Ra is -CfeC-CHa and Rio is 
-C(0)-NH-CH2-(2-methyl-3-pyridinyl); or a phannaceutically acceptable salt thereof; 

a compound of formula III wherein Ra is -(CH2)2-CH3 and Rio is 
-C(0)-NH-CH2-(2-m8thyl-3-pyridinyl); or a pharmaceutlcally acceptable salt thereof; 
20 a compound of fomiula III wherein R3 is -(CH2)2''CH3 and R10 is 

-C(0)-NH-CH2-(2-pyridinyl); or a phannaceutically acceptable salt thereof; 

a compound of formula III wherein R3 is -(CH2)2-CF3 and Rio is 
-C(0)-NH-CH2-(2-methyl-3-pyridinyl); or a pharmaceutlcally acceptable salt thereof; 
a compound of fonnula III wherein Ra is -CH3 and Rio is 
25 -C{0)-NH-CH2-(2-methyl-3-pyridinyl); or a pharmaceutically acceptable salt thereof; 
a compound of formula III wherein Ra is -CHa and Rio is 
-C(0)-NH-(3-pyridinyl); or a pharmaceutically acceptable salt thereof; and 

a compound of fomiula III wherein Ra is -CFa and Rio is 
-C(0)-NH-CH2-(2-methyl-3-pyridiny]); or a pharmaceutically acceptable salt thereof. 
30 12. A compound of claim 5 of fomnula II 
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an isomer thereof, a prodrug of said compound or isomer, or a pharmacautlcaliy 
acceptable sail of said compound, isomer or prodrug; 
5 wherein Ri is a) -(C2-C4)alkyl, b) -CHrCHsCHa or c) -phenyl; 
R2 is -OH; 

R3 is a) -(CrC4)a!kyl substituted with 0 or 1 CF3, b) -C5C-CH3, c) -C^-CI, d) 
-CsC-CFa, e) -CH20(CrC3)alkyl substituted with 0 or 1 CF3, or f) -CF3; 

Rio is -0-(Ci-C2)alkyl-het wherein het is selected from the group consisting of 
10 a) pyridlnyl substituted with 0 or 1 methyl, b) pyrimidinyl, c) pyrazinyl. d) morpholinyl 
and f) oxadiazolyl. 

13. A compound of daim 12 of formula III 




1 5 a prodrug thereof, or a phannaceutically acceptable salt of said compound or 
prodrug; 

wherein R3 is a) -(CH2)2-CF3. b) -(CH2)rCH3. c) -CH3, d) -CSC-CH3. e) -C^-CI or f) 
-CF3; 

Rio is -0-(Ci-C2)alkyl-het wherein het is selected from the group consisting of 
20 a) 2-pyridinyl, b) 3-pyridinyl, c) 4-pyridinyI, d) 2-methyl-3-pyridinyl and e) pyrazinyl. 
14. A compound of claim 13 selected from the group consisting of: 

2-phenanthrenol, 1 .2,3,4»4a,9,10,10a-octahydro-4a-(phenylmethyl)-2-(1- 
propynyl)-7-(3-pyridinylmetho)cy)-, [2f7-(2a,4aa,1 Oap)]-; 

2-phenanthrenol, 1 ,2,3,4,4a,9,10.10a-octahydro-4a-(phenylmethyl)-2-(1- 
25 propynyI)-7-(4.pyridinyimetho)y)-. [2f?-(2a,4aa.1 OaP)]; 

2-phenanthrenol, 1 .2,3,4,4a,9,10,10a-octahydro-4a-(phenylmethyl)-2-(1- 
propynyl)-7-(2-pyridlnylmethoxy)-. [2fl-(2a,4aa,10ap)]; 
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2-phenanthrenoI, 1 ,2,3,4,4a.9.10.10a-octahydro-7-[(2-methyI-3- 
pyndinyl)m8thoxy}-4a-(ph6nyImethyl)-2-(1-propynyl)-, [2R-(2a,4aa,10aP)]-; 

2-phenantttreno!, 1 .2,3.4,4a.9,1 0,1 Oa-octahyd ro-7-[{2-m8thyl-3- 
pyridinyl)methoxy]-4a-(ph8nylmethyi)-2-propyl-, [2B-(2a,4aa,1 Oa&)]; 
5 2-ph8nsuithrenol, 1 ,2,3,4,4a.9,1 0,1 Oa-octahydr<>4a-(phenylmethyl)-2-propy!- 

7-(2-pyridinyImetfio)cy)-,[2fl-(2a,4aa,10a3)]; 

2-ph8nanthrenol. l,2.3.4,4a,9,10,10a-octahydro-4a-(ph8nyImethyl)-2-propyI- 
7-(3i)yridin^methoxy)-, [2f?-(2a,4aa.10aP)]; 

2-phenanthrenol, 1 .2,3,4,4a,9,10,1 0a-octahydro-7-[(2-methyI-4- 
1 0 pyridinyl)m8thoxy]'4a-(phenyImethyl)-2-propyl-. [2R-(2a.4aa,1 Oa^)]-; 

2-ph8nanthrenol, 1 ,2,3,4,4a,9.10,10a-octahydfD-4a-(ph8nyImethyl)-2-propyl- 
7-(pyrazinylmethoxy)-, [2f^(2a,4aa,10ap)]-; 

2-phenanthrenol, 1 .2,3.4,4a,9,10,10a-octahydro-4a-{ph8nylmethyl)-7-(3- 
pyridinylmethoxy)-2-(3,3,3-trifluoropropyl)*, [2S-(2a,4aa,1 Oa^)]-; 
1 5 2-phenanthrenol, 1 ,2,3,4,4a,9,1 0,1 Oa-octahydro-7-I(2-methyl-3- 

pyridinyl)methoxy]-4a-(phenylmethyl)-2-(3,3.3-trifluoropropyl)-, [2S-(2a,4aa. 1 0ap)]-; 

2-phenanthrenol, 1,2,3.4,4a,9,10,10a-octahydro-4a-(phenylmethyl)-7-(2- 
pyridinylmethoxy)-2-(3,3,3-trifluoroprop^)-, [2S-(2a.4aa,10aP)]-; and 

2-phenanthrenol, 1 ,2.3,4.4a,9,1 0.1 0a-octahydro-7-[(2-methyl- 
20 3-pyridinyl)methoxy]-4a-(phenylmethyl)-2-(trif luoromethyl)-, (2R,4aS, 1 0a/7)-; 

or a prodrug thereof, or a pharmaceuticaliy acceptable salt of said compound 
or prodrug. 

15. A compound of claim 13 selected from the group consisting of: 

a compound of formula III wherein R3 is -OC-CH3 and Rio is 
25 -0-CH2-(4-pyridinyl); or a phannaceutically acceptable salt thereof; 

a compound of formula III wherein R3 is -CsC-CHa and R10 is 
-0-CH2-{2-pyridinyl); or a pharmaceuticaliy acceptable salt thereof; 

a compound of fomnula III wherein R3 is -(CH2)rCF3 and Rio is 
-0-CH2-(3-pyridinyl); or a phanmaceutically acceptable salt thereof; 
30 a compound of fomnula III wherein R3 is -(CH2)2-CF3 and Rio is 

-0-CH2-(2-methyJ-3-pyridiny3); or a pharmaceuticaliy acceptable salt thereof; 

a compound of formula III wherein R3 is -{CH^rCFs and Rio is 
-0-CH2-(2-pyridiny]); or a phanmaceutically acceptable salt thereof; and 
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a compound of formula 151 wherein R3 is -CF3 and Rto 
-0-CH2-(2-nr!ethyI-3-pyridinyl); or a phannaceutically acceptable salt ther^f . 
1 6. A compound of daim 5 of fonmula !l 

. R2 




5 an isomer thereof, a prodrug of said compound or isomer, or a pharm.aceut!cally 
acceptable salt of said compound, isomer or prodaig. 
wherein Ri is a) -(C2-C4)allcyl. b) -CH2-CH=CH2 or c) -phenyl; 



1 0 -C^-CFs, e) -CH20(Ci-C3)aikyl substituted with 0 or 1 CF3,or f) -CF3; 

Rio is a) -0-Z-C(0)-NH-(Co-C3)alkyl-N((Ci-C2)alkyl)2. b) -0-Z-C(0).NRi2Ri3, or 
c) -0-Z-C(0)-NH-(Co-C3)alicyl-het wherein het is selected from the group consisting of 
1) pyridlnyl substituted with 0 or 1 methyl, 2) pyrimidinyt, 3) pyrazinyi, 4) morpholinyl, 
5) pyrroiidinyl, 6) imidazolyt and 7) oxadiazolyl; 
1 5 Ri2 and R13 are independently a) -H or b) -(Ci-C2)alkyl> or R12 and R13 taken 

together with N to fomn pyrroiidinyl; 

Zis-(Co-Ci)alkyl. 
17. A compound of claim 16 of fonmula III 

/=v ^ .OH 



20 a prodrug thereof, or a pharmaceutically aoc^table salt of said compound or 
prodrug; 

wherein R3 is a) -(CH2)rCF3, b) -(CH2)rCH3. c) -CH3, d) -CsC-CHg, e) -CfeC-CI or f) 
-CF3; 



25 -0-C(0)-(1 -pymolidinyl) or d) -0-C(0)-NH-{Co-C3)ali<yI-het wherein het is selected 
from the group consisting of 1) 2-pyridinyl. 2) 3-pyridinyl, 3) 4-pyridinyl, 4) 
2-methyl-3-pyridinyl, 5) pyrazinyl, 6) morpholinyl, 7) pynclidinyl and 8) imidazolyt. 



R2 is -OH; 

R3 is a) -(Ci-C4)alkyl substituted with 0 or 1 CF3, b) -CfeO-CHs, c) -(^-Cl, d) 




RioEsa)"0"C(0)-NH-(Co-C3)a!ky^-N((CrC2)a!kyl)2. b) -0-C(0)-IV!(CH3)2 . c) 
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18. A compound of claim 17 selected from the group consisting of: 

carbamic acid, dimethyl-, 7-(chIoroethynyl)-4b.5,6,7,8,8a,9,10-octehydro-7- 
hydroxy-4b-(phenylmethyl)-2-phenanthrenyl ester, (4bS,8an)-; 

1-pyrro!idinecarboxylic acid, 7-(chloroettiynyi)-4b,5,6,7,8,8a,9,10-octahydro-7" 
5 hydroxy-4b-{phenyImethyl)-2-phenanthrenyI ester, (4bS.8aR)-; 

carbamic acid, [2-(1-pyn^lidinyi)ethyq-, 4b,5,6,7,8,8a,9,10-octahydro-7- 
hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-2-phenanthrenyl ester, monohydrochtoride, 
[4bS-(4ba,7a.8ap)]-: 

carbamic add, [2-(4-morphoIinyl)ethyil-, 4b,5,6,7,8,8a,9,10-octahydro-7- 
1 0 hydroxy-4b-(phenylmethyi)-7-(1 -propynyl)-2-phenanthrenyI ester,[^S-(4ba,7ct.8ap)]-; 

carbamic acid, {3-(1H-imidazol-1-yl)propyl]-, 4b,5,6,7,8.8a,9,10-octahydro-7- 
hydroxy-4b-(phenylmethyl)-7-(1 -propynyl)-2-phenantfirenyl ester,[4bS-(4ba,7a,8aP)]-; 

carbamic acid. [2-(dimethylamino)ethyl]-, 4b,5,6,7,8,8a,9,10-octahydro-7- 
hydroxy-4b-(phenylmethyl)-7-(1-propynyl)-2-phenanthrenyl ester.[4bS-(4ba,7a,8aP)]-; 
1 5 carbamic acid, [3-(1 -pyn'olidinyl)propyl]-, 4b,5.6,7,8.8a,9, 1 0-octahydro-7- 

hydro)(y-4b-(phenylmethyl)-7-(1-propynyl)-2-phenanthrenyl ester.[4bS-(4ba,7a,8aP)]-; 

carbamic acid, [2-(3-pyridinyl)ethyl]-, 4b,5,6,7,8,8a,9.10-octahydro-7-hydroxy- 
4b-(phenylmethyl)-7-(1 -propynyl)-2-phenanthrenyl ester, [4bS-(4ba,7a,8a3)]-; 

carbamic acid. (2-pyridinylmethyl)-, 4b,5,6,7,8,8a,9,10-octahydro-7-hydroxy-4b- 
20 (phenylmethyl)-7-(1 -propynyl)-2-phenanthrenyl ester, [4bS-(4ba,7a.8aP)]-; 

carbamic acid, [2-(2-pyridinyl)ethyl]-, 4b.5.6.7.8.8a.9,10-octahydro-7-hydroxy- 
4b-(phenylmethyl)-7-(1 -propynyl)-2-phenanthrenyl ester, [4bS-(4ba,7a,8aP)]-; 

carbamic acid, (4-pyridinylmethyl)-, 4b,5,6,7,8,8a,9,10-octahydro-7-hydroxy-4b- 
(phenylmethyl)-7-(1 -propynyl)-2-phenanthrenyl ester, [4bS-(4ba,7a.8aP)]-; 
25 carbamic acid, (3-pyridinyImethyl)-, 4b.5,6,7,8,8a,9,1 0-octahydro-7-hydroxy-4b- 

(phenylm8thyl)-7-(1-propynyl)-2-phenanthrenyl ester. [4bS-(4ba,7a,8aP)]-; and 

carbamic acid. [2-(4-pyridinyl)ethyl]-. 4b,5,6,7.8,8a.9,10-octahydro-7-hydro)cy- 
4b-(phenylmethyl)-7-(1 -propynyl)-2-phenanthrenyl ester, [4bS-(4ba,7a,8ap)]-; 

or a prodrug thereof, or a pharmaceutically acceptable salt of said compound 
30 or prodrug. 

1 9. A compound of dalm 17 selected from the group a)ns!Sting of 

a compound of fomnula III wherein R3 is -CeC-CHa and Rio Is 
-0-C{0)-NH-(CH2)2-(1 -pyrrolidinyl); or a phanmaceutically acceptable salt thereof; 
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a compound of formula III wherein R3 is -CeC-CHs and Rio Is 
*0-C(0)-NH-(CH2}2* N(CH3)2; or a pharmac^utically acceptable salt thereof; 

a impound of formula III wherein R3 is -C^C-CHa and R;o is 
-0-C(0)-NH-CH2-2-pyridyl; or a pharmaceutically acceptable salt ttiereof; 

a compound of formula III wherein R3 is -CsC-CHs and R^o is 
-0-C(0)-NH-CH2-4-pyridy!; or a phamrtaceutically acx:eptable salt tiiereof ; and 

a OTmpound of formula III wherein R3 is -CsC-CHa and Rio is 
-0-C(0)-NH-CH2-3-pyridyI; or a phanmaceutically accepteble salt thereof. 
20. A compound of claim 1 of fomiula IV 



(CR8R9)m / 




10 



R16 R7 



IV 



15 



20 



an isomer thereof, a prodrug of said compound or isomer, or a phanmaceutically 
acceptable salt of said compound, isomer or prodrug; 

wherein Rs is -H; R9 is -H; m is 2; R7 is -H; R14 is -H; Risis -H; Rie is -H; and the 

A-ring is the moiety of fomrtula A-la. 

21 . A compound of claim 20 of fomnula V 




an isomer thereof, a prodrug of said compound or isomer, or a 
pharmaceutically acceptable salt of said compound, isomer or prodrug; 

wherein X is -CHr; 

Ri is a) -(Ci-C4)all(yl, b) -(CrC4)aikenyl, c) -phenyl substituted with 0 or 1 of 
the following: -OH, -NR12R13, -NRi2-C(OHCi-C4)alkyt, -CN, -Z-het, 
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-0-(CrC3)a!kyI-C(0)-NR,2Rt3, -NR,2-Z-C(0)-NRi2Rt3, -Z-NR,rS0rRi3. 
-NRirSOrhet, -0-C(0HCi-C4)a!kyJ or -0-S0r(Ct-C4)a!ky!; d) -O-phenyl subsftuted 
with 0 or 1 of the following: -Z-NRiaRia or -C(0)NRi2Rt3; or e) -CH=CHi3henyl 
wherein phenyl is substituted with 0 or 1 of the following: -Z-NR12R13 or -C(0)NRi2Ri3; 
5 Z is for each occurrence independently -(Co-C2}aIkyt; 

R4 and R5 are each hydrogen or are taken together to form =0; 

Rio is a) -CH{0H)(Ci-C3)aIkyl, b) -CN, c) -OH. d) -het. e) -C(0)-(Ci-C4)aIkyl, f) 
-C(0)-NRi2Ri3. g) -C(0)-NH-Z-het, h) -0.(QrC3)a!kyl-het. i) -0-Z.C(0)-NR,2Ri3. j) 
-0-Z-C{0)-NH-(Co-C3)a!kyl-het or k) -0-(C(rC3)alkyl-phenyl; 
10 R12 and Ri3 for each ooeurrenro are independently a) -H or b) -(Ct-C4)a!kyl. 

22. Aconnpoundof fonmula Vill 




VIII 

or an isomer thereof; 
wherein D' is C; 
15 X'is-CH2-; 

R'l is phenyl substituted with 0 to 2 R'x; 

R 5. R'7, Re, R 9, R'i5 and R*i6 for each occurrence are independently a) -H, b) 
-0(CrC6)alkyl. c) -(Ci-C6)alkyl or d) halo; 

R'to is a) -halo, b) -CN. c) -OH. d) -C(0)-NR'i2R'i3. e) -C(0)-NR'i2-Z-het 
20 wherein het is substituted with 0 or 1 R^, f)-C(0)-NR'irZ'-aryl wherein aryl is 

substituted v\flth 0 or 1 R'x, g) -0-(Co-C6)alkyl-het wherein het Is substituted with 0 or 1 
R'x, or h) -0-(Co-C6)alkyl-aryl wherein aryl is substituted with 0 or 1 R'x; 

Z' is a) -(Co-C6)alkyl, b) -(C2-C8)alkenyl. or c) -(CrC6)alkynyl; 

R'x is a) -halo, b) -OH. c) -(Ci-GejalkyI, d) -CN. e) -CF3, f) 
25 -(Co-C6)alkyl-NR'i2R'i3, g) -C(0)-NR'i2R'i3. h) -NR',rS02R'i3. i) -NR'irC(0)-R',3. j) 
-SOzR'iaOr k) -S02-NR',2R'i3; 

R'i2 and R'i3 for each c^rrenj^ ar© each indepsndent^y a) -H or b) 
-(Ci-C6)alkyl; 

aryl is phenyl; 
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het is a 5-,6* or 7-membered saturated, partially saturated or unsaturated ring 
conteining from one (1 ) to ttiree (3) heteroatoms selected from the group consisting 
of nitrogen, oxygen and suffur. 
23. A compound of daim 3 of fonrtula SI 

Rr 




5 f'lo ^ II 

an isomer thereof, a prodrug of said compound or isomer, or a phamnaceutically 
acceptable salt of said compound, isomer or prodrug; 
wherein Ri is -phenyl; 
Rais-OH; 

10 R3 is a) -(Ci-C6)alkyl substituted with 0 or 1 CF3, b) -CfeC-CHa. c) -CsOCI. d) 

-CfeC-CFa, e) -CH20(Ci-C3)aikyl substituted with 0 or 1 CF3, or f) -CF3; 

Rio Is -OH. -CN. -C(0)OH or -C(0)0(Ci-C6)alkyl. 
24. A compound of claim 23 of fonmula III 




Rio 

1 5 a prodrug thereof , or a phanmaceuticaily acceptable salt of said compound or 
prodmg; 

wherein R3 is a) -(CH2)rCF3. b) -(CHajrCHg. c) -CH3, d) -<^-CH3, e) -C^CI or f) 
-CF3; 

Rio is as defined in claim 23. 
20 25. A compound of claim 24 selected from the group consisting of: 

a compound of fonmula III wherein R3 is -C^C-CHs and Rio is -OH; or a 
phamnaceutically acceptable salt thereof; 

a cornpound of fonmula III wherein R3 is -CsC-CHd and Rio is -ON; or a 
pharmaceut[ca!!y acceptebie salt thereof; 
25 a compound of fomtula III wherein R3 is -CeOCHa and Rio is -^OOH; or a 

phanmaceuticaily acceptable salt thereof; 



wo 00/66522 



-269- 



PCT/IBOO/00366 



a compound of formula III wherein R3 is •(CH2)rCH3 and Rio is -OH; or a 
pharnrtaceuticalty acceptable salt thereof; 

a (impound of formula III v^erein R3 is -(CH2)rCH3 and Rto is -CN; or a 
pharmaceutioalty acceptable salt thereof; 
5 a compound of formula III wherein R3 is -{CH^rCH^ and Rio is -COOH; or a 

pharmaceutioalty acceptable salt thereof; 

a compound of formula III wherein R3 is -(CH2)2-CF3 and Rio is -OH; or a 
pharmaceutic^lly acceptable salt thereof; 

a compound of fomnuia III wherein is -{CHzirCFs and Rto is -CN; or a 
1 0 phanmaceuticaliy acceptable saSt thereof; 

a compound of fomnula III wherein R3 is -(CH2)2-CF3 and Rio is -COOH; or a 
pharmaceuticaily acceptable salt thereof; 

a compound of formula III wherein R3 is -CH3 and Rip is -OH; or a 
pharmaceutically acceptable salt thereof; 
1 5 a com[X)und of formula III wherein R3 is -CH3 and Rio is -CN; or a 

phannaceutlcally acceptable salt thereof; 

a compound of formula III wherein R3 is -CH3 and Ri© is -COOH; or a 
phamnaceutically acceptable salt thereof; 

a compound of fomnula III wherein R3 is -CF3 and Rio is -OH; or a 
20 pharmaceutically acceptable salt thereof; 

a compound of formula III wherein R3 is -CF3 and Rio is -CN; or a 
pharmaceutically acceptable salt thereof; and 

a compound of formula III wherein R3 is -CF3 and Rio is -COOH; or a 
pharmaceutically acceptable salt thereof. 
25 26. Use of a compound of claim 1 , an isomer thereof, a prodrug of said compound or 
isomer, or a pharmaceutically acceptable salt of said compound, isomer or prodrug, 
for the manufacture of a medicament for the treatment of a condition selected from 
the group consisting of obesity, diabetes, anxiety, depression, neurodegeneration or 
an inflammatory disease in a mammal. 
30 27. The use of claim 26 wherein the condition is obesity. 

28. The use of claim 27 which further comprises administering a pa agonist, a 
thyromimetic agent, an eating behavior modifying agent or a NPY antagonist. 

29. The use of claim 28 wherein the second compound is orlistat or sibutramine. 

30. The use of claim 26 wherein the condition is diabetes. 
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31 . The use of claim 30 which further comprises administering an aldose reductase 
inhibitor, a glyrogen phosphorylase inhibitor, a soititol dehydrogenase inhibitor, 
insulin, troglitazone sulfonylureas, glipizide, glyburlde, or chlorpropamide. 

32. A pharmaceutical imposition comprising a tf^erapeutic^Iy effective amount of a 
5 compound of daim 1 , an isomer thereof, a prodrug of said compound or isomer, or a 

pharmaceuticafly ao^eptable salt of said compound, isomer or prodrug; and a 
phamiaceutic^Ily acceptable canier, vehicle or diluent. 

33. A phanrnaceuticai combination composition ramprising: a therapeutically 
effective amount of a ODmposit'on (X)mprising: 

10 a first compound, said first compound being a rompound of daim 1 , an 

isomer thereof, a prodrug of said cxjmpound or isomer, or a phanmaceuticalJy 
acceptable salt of said compound, Isomer or prodrug; 

a second compound, said second compound being a P3 agonist, a 
thyromimetic agent, an eating behavior modifying agent or a NPY antagonist; and 

15 a phannaceutical carrier, vehicle or diluent. 

34. A kit comprising: 

a) a first compound, said first compound being a compound of claim 1 , an 
Isomer thereof, a prodrug of said compound or isomer, or a pharmaceutically 
acceptable salt of said compound, isomer or prodrug and a pharmaceutically 

20 acceptable canrier, v^icle or diluent in a first unit dosage form; 

b) a second compound, said second compound being a pa agonist, a 
thyromimetic agent, an eating behavior modifying agent or a NPY antagonist; and 
a pharmaceutically acceptable carrier, vehide or diluent in a second unit dosage 
fonm; and 

25 c) a container for containing said first and second dosage fonms; wherein the 

amounts of said first and second compounds result in a therapeutic effect. 

35. Use of a compound of claim 1 , an isomer thereof, a prodrug of said compound or 
isomer, or a phanmaceutically acceptable salt of said compound, isomer or prodrug, 
for the manufacture of a medicament for inducing weight loss in a mammal. 

30 36. A pharmaceutical combination composition comprising: a therapeutically 
effectiva amount of a composition comprising: 

a first compound, said first compound being a compound of daim 1 , an 
isomer thereof, a prodrug of said compound or isomer, or a pharmaceutically 
acceptable salt of said compound, isomer or prodmg; 
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a second rorrpound, ^id second compound being an aldose reductase 
inhibitor, a glycogen phosphoryiase inhibitor, a sorbitol dehydrogenase inhibitofp 
insulin, troglitazone, sulfonylureas, glipizide, gtyburide, or chlorprot^mide; and 

a phanmaceutical carrier, vehicie or diluent. 
5 37. Use of a glucoo^rtlroid receptor modulator and a glucorortio^id receptor agonist 
for the manufacture of a medicament for the treatment of an inflammatory disease in 
a mammal and for redudng the undesirable side effects of said treatment. 
38. The use of claim 37 wherein the inflammatory disease is selected from the group 
insisting of arthritis, asttima, rhinitis and immunomodulation. 
1 0 39. The use of claim 37 wherein the glucocorticoid receptor modulator is a 

compound of claim 1 , an isomer thereof, a prodmg of said compound or isomer, or a 
pharmaceuticalty acceptable salt of said compound, isomer or prodrug; 

40. The use of claim 37 wherein the glucocorticoid receptor agonist is a compound 
selected from the group consisting of prednisone, prednylidene, prednisotone, 

15 cortisone, dexamethasone and hydrocortisone. 

41 . The use of claim 39 wherein the glucocorticoid receptor modulator is a 
compound selected from the group consisting of: 

2-phenanthrenecarboxamide, 4b,5,6,7,8,8a,9,1 0-octahydro-7-hydroxy-4b- 
(phenylmethyl)-7-(1 -propynyl)-A/-(4-pyridinylmethyl)-. [4bS-(4ba.7a,8aP)J-; 
20 2-phenanthrenecarboxamide. 4b,5,6,7.8,8a,9, 1 0-octahydro-7-hydroxy-4b- 

(phenylmethyl)-7-(1-propynyl)-A/-(2-pyridinylmethyl)-, [4bS-(4ba.7a,8ap)]-; 

2-phenanthrenecart}Oxamtde, 4b,5,6,7,8,8a,9, 1 0-octahydro-7-hydroxy-4b- 
(phenylmethyl)-7-(1 -propynyl)-W-(3-pyridinylmethyl)-, [4bS-(4ba,7a,8aP)]-; 

carbamic acid, [2-(dimethylamino)ethyl]-, 4b,5,6,7,8,8a,9,10-octahydro-7- 
25 hydroxy-4b-(phenylmethyl)-7-(1 -propynyl)-2-phenanthrenyl ester,[4bS-(4ba,7a,8aP)]-; 

2-phenanthrenecarboxamide, 4b,5,6.7,8,8a.9,10-octahydro-7-hydroxy-4b- 
(phenylmethyl)-7-(1 -propynyl)-A/-pyrazinyl-. [4bS-(4ba,7a.8ap)]-; 

2-phenanthrenol, 1 ,2,3,4,4a,9,1 0,1 0a-octahydro-4a-(phenylmethyl)-2-(1 - 
propynyl)-7-(4-pyridinylmethoxy)-, [2/?-(2a,4aa,1 OaP)]; 
30 2-phenanthrenol, 1,2,3,4,4a,9,10,10a-octahydro-4a-(phenylmethyl)-2-(1- 

propyny!)-7-{2-pyr;dinyimethoxy)-,[2/?-(2a,4aa.10aP)]; 

2-phenanthrenecarbonitrile, 4b,5.6,7,8.8a,9.1 0-octahydro-7-hydroxy-4b- 
(phenyImethyl)-7-(1 -propynyl)-, [4bS-(4ba,7a,8aP)]-; 
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2-phenantiirenecart30xamide, 4b,5,6,7,8.8a,9, 1 0-octahydro-7-hydro)cy- A/-[(2- 
methy!-3-pyridinyl)m8thyl]-4b-(pheny!rnetiiyi)-7-(1-propynyl)-, [4bS(4ba,7a,8a3)]-; 

2-phenantfirenecarboxamide, 4b,5,6,7,8,8a,9,10-octahydro-7-hydroxy-W-[{2- 
methyI-3-pyf!dinyI)methyI]-4b-(phenylrnett!yl)-7-propyI-, [4b5-(4ba,7a,8a3)]*; 
5 2-phenanttirenetarboxam'rde. 4b,5,6,7.8,8a,9,1 0-octehydro-7-hydroxy-4b- 

(phenyim8thyl)-7i3ropyI-W-(2-pyridinyImethyl)-J4bS(4bcx,7a,8aP 

2-phenanthrenol. 1 ,2,3,4.4a,9,10,10a-oclahydro-4a-(pheny!methi^)-7-(3- 
pyridin^mettioxy)-2-(3.3.3-trif luoropropyl)-, [2S-(2a,4aa,1 Cap)]-; 

2-phenanttirenol, 1 ,2,3.4,4a,9,10.10a-CKJt£diydro-7-[(2-m8thyl-3- 
10 pyridinyl)methoxy]-4a-(ph8nyIm8th^)-2-(3A3-trifluoropropyl)-J^ 

2-phenanthrenecarboxamide, 4b.5.6.7,8.8a,9,1 0-octehydro-7-hydroxy-A/-[(2- 
m8thyl-3-pyr(dinyl)methyQ-4b-(phenylmethyl)-7-(3,3,3-trifluorc^ (4bS,7S,8a/?;; 

2-phenanthren8carboxamide, 4b,5,6,7.8,8a,9,1 0-octahydro-7-hydroxy-7- 
m8thyl-W-[(2-m8thyl-3-pyridinyl)methyO-4b-(phenylmethyl)-,^^ 
1 5 2-phenanthr8necarboxamide, 4b,5,6,7,8,8a,9,1 0-oclahydro-7-hydro)cy-7- 

methyl-4b-(ph8nylmethyl)-A/-3-pyridinyl-, (4bS,7f?,8afl)-; 

2-phenanthrenol, 1 ,2,3.4,4a,9.10,10a-octahydro-7-[(2-m8thyl- 
3-pyridinyl)methoxy]-4a-(phenylmethyl)-2-(trifluoromethyl)-. {2f?.4aS.1 OafO-; and 

2-ph8nanthrenecarboxannide, 4b, 5, 6, 7. 8. 8a. 9. 10-octahydro-7-hydroxy-N- 
20 [(2-m8thyl-3-pyridinyl)methyl]-4b-(phenylmethyl)-7-(trifluoromethyl)-, (4bS. 7R, 8aR)-; 

or an isomer thereof, a prodrug of said compound or isomer, or a 
phamnaceutically acceptable salt of said compound, isomer or prodrug. 
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